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A F T E R A C T I O N REPORT
P U R P O S E
On the evening of May 8, 1997, Dr. Tom McChe sney , s t a t e e p i d e m i o l o g i s t wi th the Arkansas
Department o f H e a l t h ( A R D O H ) , requested on-site a s s i s tanc e f r o m t h e A g e n c y f o r T o x i c
S u b s t a n c e s and Disease Regis try (ATSDR). The p u r p o s e o f the on-site a s s i s tance was to
prov id e technical s u p p o r t and a s s i s tance to the ARDOH in a d d r e s s i n g p u b l i c h e a l t h issues
as soc iated with a p e s t i c i d e warehouse f i r e at the Bart lo P a c k a g i n g S y s t e m s (EPS) f a c i l i t y in
West H e l e n a , Arkansas, which had s tarted earlier that a f t ernoon.
Ron Zabrocki and S c o t t W r i g h t , ATSDR emergency re spons e c o ord ina t or s , arrived on the scene
at 9:30 AM on May 9, 1997. The f i r e at the warehouse was s m o l d e r i n g and the general
evacuation in the vic ini ty of the f i r e had been li f ted, but the H e l e n a Regional M e d i c a l C e n t e r !

(HRMC) remained evacuated since the previous a f t e r n o o n (see A p p e n d i x A for p h o t o s and
map). The p u b l i c h e a l t h issues raised by ARDOH i n c l u d e d d e c o n t a m i n a t i o n and r eo c cupa t i on of
the h o s p i t a l , d e c o n t a m i n a t i o n o f homes and hou s eho ld i t ems, d e c o n t a m i n a t i o n o f f o o d p r o d u c t s ,and p o t e n t i a l h e a l t h e f f e c t s f r o m exposure to the smoke.
B A C K G R O U N D
On T h u r s d a y , May 8, 1997, an e x p l o s i o n and f i r e occurred at the BPS f a c i l i t y in West H e l e n a ,
Arkansas. The BPS f a c i l i t y inc luded a p e s t i c i d e f o r m u l a t i o n p l a n t and a p r o d u c t warehouse.
The e x p l o s i o n and f i r e occurred at the warehouse at a p p r o x i m a t e l y 1 PM local time. The
warehouse and the f o r m u l a t i o n p l a n t were evacuated without any e m p l o y e e in jur i e s . West
H e l e n a f i r e f i g h t e r s r e s p o n d e d to the in c id en t . During the f i r e f i g h t e r re sponse, the e x p l o s i o n ,
re sul t ed in the d ea th of three f i r e f i g h t e r s a f t e r a c inder b l o ck warehouse wall c o l l a p s e d .
I n i t i a l l y , the three chemicals though t to be s tored in the warehouse were a z i n p h o s - m e t h y l ,
methomyl, and t h i o p h a n a t e . Later , i n v e s t i g a t o r s de t ermined that other c h e m i c a l s — i n c l u d i n g
T o p s i n , A l l i e t t e , Lannate, Premise, Procure, Sevin , S i g n a t u r e , Maneb, Penncozeb, CR b l e n d ,
Powmyl, T e r m i l , and L o r s b a n — m a y have been pre s ent in the warehouse.
Within 30 minutes of the e x p l o s i o n , the H R M C , a 110-bed h o s p i t a l l o c a t e d about 1.5 miles
southeast of the BPS f a c i l i t y , began evacuat ing 44 p a t i e n t s . The a c u t e l y il l p a t i e n t s were
trans ferred to h o s p i t a l s in C l a r k s d a l e , M i s s i s s i p p i , and F o r r e s t , Arkansas. A newborn was
a i r l i f t e d to M e m p h i s , Tenne s s e e . The remaining p a t i e n t s were e i ther released or t ran spor t ed to
various nursing homes in the area. Emergency medical services were r e l o ca t ed to the
community c o l l e g e .
A general evacuation of the area and s h e l t e r - i n - p l a c e s t ra t eg i e s were i m p l e m e n t e d by the H e l e n a
and West H e l e n a f i r e d e p a r t m e n t s up to a 3-mile radius surrounding the BPS f a c i l i t y . Resident s



returned to the ir homes a f t e r the 7-hour evacuation.

P U B L I C H E A L T H I S S U E S
ATSDR and ARDOH addressed the f o l l o w i n g p u b l i c hea l th issues: 1) acc ep tab l e exposure
levels to the chemicals involved, 2) inoccupation of H R M C , 3) decontaminat ion of
businesses and residences, and 4) c o n s u m p t i o n of exposed f o o d p r o d u c t s .
Sensi t ive popu la t i on s were i d e n t i f i e d as i n d i v i d u a l s with preex i s t ing cardiopulmonary
condi t i on s , i n f a n t s , and pregnant women. The i n d i v i d u a l s with card iopu lmonary c o n d i t i o n s
could be f u r t h e r a f f e c t e d by the irritant nature of the smoke.
Monitoring of blood cholinesterase ac t ivi ty for o r g a n o p h o s p h a t e exposures , as part of the
medical surveillance program, was recommended for symptomatic f i r e f i g h t e r s and response
workers. D i m e t h y l t h i o p h o s p h a t e (DMTP) in urine is a biomarker for exposure to azinphos-
methyl. It was recommended that concerned c i t izens , f i r e f i g h t e r s , and response workers
have urine specimens co l l e c t ed and analyzed for D M T P . If D M T P was f o u n d in the urine of
any private c i t izens, then blood cho l ine s t era s e ac t ivi ty should be moni tored.
The lack of an adequate h e a l t h f a c i l i t y for the area was a primary concern of the ARDOH and
the U . S . Environmental Pro t e c t i on Agency (EPA). A gunshot inc ident in the Wes t H e l e n a
community strained the temporary emergency f a c i l i t i e s located at the local community co l l ege .
ATSDR, with input f r o m the ARDOH on-site r epre s en ta t iv e s and HRMC admini s t ra t i on , s a f e t y ,
and f a c i l i t y s ta f f , f o c u s e d on the s t e p s t o s a f e l y reoccupy the f a c i l i t y . The f i n a l r eoccupat ion
s trategy inc luded six s t ep s : 1) V e n t i l a t i n g the HRMC c o m p l e x with maximum air exchange, 2)
Analyzing the indoor air qua l i ty using a. p h o t o - i o n i z a t i o n d e t e c t o r and a f l a m e ionization
detector, 3) C o l l e c t i n g indoor air sample s for gas chromatographic analysis for azinphos-methyl
contamination by the Army' s Pine Bluf f Arsenal monitoring team, 4) If r e su l t s o f ana ly s i s o f
sample s showed no contamination, d i r e c t i n g h o s p i t a l s t a f f to re-enter c o m p l e x to c o m p l e t e a
thorough cleaning of the f a c i l i t y , 5) R e p l a c i n g the air f i l t e r s in the h ea t ing , v e n t i l a t i o n , and
coo l ing system, and 6) Reoccupying the f a c i l i t y with p a t i e n t s . The h o s p i t a l was s c h e d u l e d to
open for p a t i e n t s at 6 PM on May 13, 1997.
A d d i t i o n a l concerns centered around the de contaminat ion issues as soc iated with f o o d p r o d u c t
and hard environmental surfaces such as playground equipment and a t h l e t i c p l a y i n g f i e l d s .
W i t h the cooperat ion o f th e h o s p i t a l i n f e c t i o n c o n t r o l / s a f e t y o f f i c e r and the local h e a l t h
d epar tmen t , a written procedure was d e v e l o p e d concerning d e c o n t a m i n a t i o n issues of f o o d
product and environmental sur fac e s in businesses and residences.
Community concerns included the s a f e t y of the drinking water s u p p l i e s . Most of the homes
were serviced by a community water system that obtains groundwater f r o m a series of we l l s that
are 600 f e e t d e ep . The Arkansas Department of P o l l u t i o n Contro l and Ecology c o l l e c t e d po int-
of-entry water sample s f r o m the community water system wel l s . The impact of the event on



individual wel l s was minimal because the r u n o f f water from the f i r e f i g h t i n g e f f o r t s was
contained on-site, and no drinking water w e l l s were in the vicinity of the indus tr ial c o m p l e x that
inc luded the EPS f a c i l i t y .
On May 11, 1997, on-site environmental air monitoring at the EPS f a c i l i t y ind i ca t ed the
presence of cyanide gas, which was thought to have been released f r o m the smo ld er ing f i r e or
the f r a c t i o n a t i o n tanks. ATSDR d o w n l o a d e d ch emi ca l - sp e c i f i c in f ormat i on on the p e s t i c i d e s
involved in the f i r e and d e v e l o p e d a matrix of the i n c o m p a t i b i l i t i e s of all the p e s t i c i d e s inc luding
p o t e n t i a l by-produc t s (see A p p e n d i x B). T h i s matrix was di scus sed with the EPA on-scene
coordinator ( O S C ) a n d t h e E P A / O c c u p a t i o n a l S a f e t y a n d H e a l t h A d m i n i s t r a t i o n ( O S H A ) f i r e
investigation team.
For more c o m p l e t e in f ormat i on , see the d a i l y S i t u a t i o n Report s in A p p e n d i x C and the Record of
Activ i ty report s in A p p e n d i x D.

C O N C L U S I O N S
On the basis of the t o x i c o l ogy of the chemicals involved and the maximum contaminant levels
detec ted in and around the businesses and residences, no long-term p u b l i c heal th e f f e c t s are
expected from the EPS f i r e and explosion. Public health concerns by the community continueand are being addres sed by state and local h ea l th o f f i c i a l s with suppor t f r om ATSDR.

R E C O M M E N D A T I O N S
ATSDR will continue to suppor t the ARDOH and the local h ea l th department with any publ i c
health concerns related to the f ire and the subsequent clean-up.

P R I N C I P A L C O N T A C T S
Jim M u l l i n s , Emergency Response and Removal Branch, EPA Region VI
Mike Ryan, EPA Region VI OSC
Ky Nicho l s , EPA Region VI OSC
Lon Biasco, EPA Region VI OSC
Craig Carrol l , EPA Region VI OSC
Steve Mason, EPA Region VI, Chemical Emergency Preparedne s s and Prevention
O f f i c e (CEPPO)
A w i l d a Fuent e s , EPA Headquarter s , CEPPO
Maxine Lapierre , EPA contractor, Region VI, Dal la s , TX
Richard Bossey, EPA contractor, Region VI, Dallas , TX
Mike Marshall, OSHA HQS/Health Response Team (HRT), Washington, DC
Allan Heins, OSHA, Salt Lake Ci ty Technica l Center, UT



L T C A n d e r s o n , Commander , Pine B l u f f Chemical A r s e n a l , A R
Ronald W i s e , C h i e f , Labora tory, Pine B l u f f Chemica l A c t i v i t y , A R
Michael Isner , S r . F i r e I n v e s t i g a t o r , N a t i o n a l F i r e Program A d m i n i s t r a t i o n , Quincy, M A
D r . T o m M c C h e s n e y , ARDOH, S t a t e E p i d e m i o l o g i s t
B i l l Teer , Director, Environmental H e a l t h P r o t e c t i o n , ARDOH
Kay Dobbins, ARDOH A s s o c i a t e Director, Environmental S c i e n c e
Mike Forman, ARDOH Laboratory Director
J a m e s M i l l e r , Engineer, Divi s ion o f H e a l t h F a c i l i t i e s , ARDOH
Bruce Redinger, A r c h i t e c t , Div i s i on o f H e a l t h F a c i l i t i e s , ARDOH
S u e C a s t e l l , ARDOH
Mike W a t t s , ARDOH
F r e d F o w l e r , ARDOH
J a m e s D u f F y , S a n i t a r i a n S u p e n / i s o r , ARDOH, F o r r e s t C i t y , A R
David Bellew, Manager , H a z a r d o u s M a t e r i a l s , O f f i c e o f Emergency Serv i c e s , AR
Donald R. Gentry, Phi l l ip s C o u n t y J u d g e , H e l e n a , AR
Mike Cunningham, P h i l l i p s C o u n t y Emergency Management , H e l e n a , AR
S h i r l e y H i c k s , A d m i n i s t r a t o r , P h i l l i p s County H e a l t h , H e l e n a , A R
Cheryl A n t h e s , Nurse , Communi ty H e a l t h , P h i l l i p s C o u n t y
Char l e s Maggio , C o o r d i n a t o r , S e a r c h & Rescue, Phi l l ip s County
Riley Porter, Mayor, Wes t H e l e n a , AR
P a t S e n s a t , F i r e C h i e f , Wes t H e l e n a , A R
S t e v e Reeder, A d m i n i s t r a t o r , HRMC
Betsy A r n o l d , Direc tor o f Laboratory, Saf e ty /Inf e c t i on C o n t r o l , HRMC
Richard Cox, Director of P l a n t O p e r a t i o n s , HRMC
A n g e l a Cous ins , Renal Care G r o u p , D i a l y s i s Cen t e r
Larry T h o m p s o n , Bayer Chemi ca l , T r a n s C A E R Responder
Bill Hubb s , Manager, Emergency Response , Rhone-Poulenc Chemical , Research
T r i a n g l e Park, NC
J o e Deptman, Chemical M a n u f a c t u r e r s A s s o c i a t i o n ( C H E M T R E C )
Tim Davy, Kroger S u p e r m a r k e t s
E d d i e S m i t h , U n i f i e d I n v e s t i g a t i o n s & S c i e n c e s , N o r c r o s s , GA
Chris Buehler, F a i l u r e A n a l y s i s A s s o c i a t i o n , BPS C o n t r a c t o r
Dr. Bobby Gunter , CIH, C o n s u l t a n t , H a r t f o r d Insurance , A t l a n t a , GA
A l l a n Bart lo , P r e s i d e n t , B P S
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Photo: EPS Warehouse F i r e , West H e l e n a , Arkansas, May 1997
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A p p e n d i x B



D P S C H E M I C A L S R E A C T I V I E S

I n v e n t o r y N a m e

A z i n p h o s - m e l h y l

T o p s i n
A l i e t t e
Lannale
Premise

Procure
Sevin

Signature

Maneb

Penncozeb

CR Blend

f \J W l t » J l

Perinil
-orsban

A l s o C a l l e d / A c t i v e
I n g r e d i e n t

G u t l i i o n

T l i i o p l i a n a t e

Methomyl
I S s epara t e

f o r m u l a t i o n s w i th
that name

T r i f l u m i z o l e
C a r f m r y l

S o d i u m
H y p o c h l o r i t e

Mancozeb

39 Compounds w i th
CR in name; 3
P e s t i c i d e s are

Carbo furan-ba s ed
(2) or W a r f a r i n -

based (1)

C h l o r p y r i f o s

V o l .
(Lbs .)

30K

30K
50K
60K

Unk.

20K
5K

3K

I K

Unk.

200

O l f

• J A f l

I K

M o l e c u l a r
F o r m u l a

C 1 0 H 1 2 N 3 0 3 P S 2

C I 4 H , 8 N 4 0 4 S 2

C 6 H 1 8 0 9 P 3 - A 1
C 5 H 1 0 N 2 0 2 S

Mix of OP,
Carbamates , &

Pyrtlirins
C j j H u C l F j N j O

C 1 2 H , , N 0 2

N a C I O

C 4 H 6 M n N 2 S <

C4lI6MnN2S4mixed with
C 4 H 6 N 2 S 4 Z n
Carbo furan:
C 1 2 H 1 5 N 0 3or

W a r f a r i n :
C 1 9 H 1 6 ° 4

t j i . , W O r

C 9 H , , C 1 3 N O 3 P S

Reacts wi th

Pyre thro id s (tox. synger i sm)
& o x i d i r e r s

No Data
A l k a l i n e F e r t i l i z e r s

Bases

A l k a l i n e P e s t i c i d e s &
Oxidizers

S t r o n g Oxidizer that reacts
v i o l e n t l y wi th ni trate s and

hydrocarbons
S p o n t a n e o u s l y Combu s t i b l e ;
W a t e r reactive; decomposes

v i o l e n t l y at 100 C.
H e a t & mois ture; otherwise

s i m i l a r to Maneb

S i m i l a r r eac t iv i t i e s : o x i d i z e r s
& a lkal ine s

- DATA- . __
_ _ DATA—™ - - ""
A c i d s , C a u s t i c s , & Amines

C o m m e n t s

Product burned 5 / 8 .

May produce cyanides

May be i n i t i a t i n g current reactions

May be i n i t i a t i n g current reactions;
p o s s i b l e cause of e x p l o s i o n ; may have

burned on 5/10
May be i n i t i a t i n g current reactions.

C a r b o f i i r a n may produce cyanide

I N T E R I M A N A L Y S I S



P r o d u c t s o f reaction a n d / o r thermal d e c o m p o s i t i o n i n c l u d e oxides o f p h o s p h o r o u s , n i t r o g e n , carbon, and s u l f u r , inorganic c h l o r i n e c o m p o u n d s
(e.g., C l , H C 1 , H C 1 O , e tc .), ammonia a n d amines p o s s i b l y ; cyanide s a n d hydrogen cyan id e p r i m a r i l y f r o m S e v i n a n d , i f p r e s e n t , t h e C a r b p f u r a n
( F u r a d a n ) f o r m u l a t i o n s o f CR b l e n d . The i n i t i a t o r s o f most react ions would be the Mancb a n d / o r Pcnncozcb or the S i g n a t u r e , a s t h e y are reactive
with a lmos t al l the other c ompounds . If these three c o m p o u n d s can be removed f r o m the p i l e , i t i s our b e l i e f that most react ions w i l l cease. The
violent d e c o m p o s i t i o n of Maneb (and p o s s i b l y Penncozeb) at 100 degrees C may have contr ibu t ed to the e x p l o s i o n . The r emaining c ompounds
could f o r m a s i g n i f i c a n t amount o f n i t r a t e / n i t r i t e in s o l u t i o n , r e s u l t i n g in th e l ow pH o f th e f i r e f i g h t i n g r u n o f f .

i

A d d i t i o n a l i n f o r m a t i o n s h o u l d be obtained on the P o w i c i l and T e r i n i l c o m p o u n d s , no d a t a was a v a i l a b l e on these c o m p o u n d s . T h e r e are 39
c o m p o u n d s in the CC Info d a t a base w i t h CR as a component of the name, but o n l y 3 seem to be reg i s t ered p e s i t i c i d e s . F u r t h e r c l a r i f i c a t i o n on
the f o r m u l a t i o n of the CR blend would be a d v i s a b l e as some of the other 36 c o m p o u n d s are chromate and d i c h r o m a t e c o m p o u n d s , u s u a l l y
s i g n i f i c a n t o x id i z e r s . T h e r e are 15 p e s t i c i d e s w i t h Premise in t h e i r name. T h e y are various m i x t u r e s of carbamate s , o r g a n o p h o s p h a t e s , and
p y r e t h r o i d (bo th s y n t h e t i c and n a t u r a l ) p e s t i c i d e s ; ov era l l , they would be e xpe c t ed to c o n f o r m to the o th er carbamate s and O.P.s a l r e a d y known to
be pre s ent . H o w e v e r , there may be s u b t l e but s i g n i f i c a n t d i f f e r e n c e s in t h e i r m o l e c u l a r s t r u c t u r e , which would a f f e c t whether we are d e a l i n g
with- for instance - n i t r a t e s , cyanide s , or amines.
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p ~ ' n t p u o i l s , t i g h t n e s s i n c h e s t , l a b c r a d b r e a c h i n g , n«rvou¥cw««sweating", w a t e r i n g of eyes, d r o o l i n g cr t r o c h i n g of mouth t
i c l f t s p a a t n a , and ccma . :

Y ? J * S T Air- P R O C E D U R E S :C a l l * d o c t o r ( p h y s i c i a n ) , c l i n i c , c r h o s p i t a l i n B n e d i a r e l y .E x p l a i n t h a t th* v i c t i m has bs«n e x p o s e d to a z i n p h o s m e t h y l &.d e s c r i b e h i s c o n d i t i o n . If the d o c t o r cannot core* , t»k» th« v i c t i mco a h o s p i t a l or c l i n i c at cnce.
I F J N X A L E T ) : .Reiwve v i c t i m t o f r e s h air. I J n o t b r e a t h i n g , give a r t i i x c i & lr e s o i r a t i o n , p r e f e r a b l y mouth t c mouth, t ma in ta in u n t i l docccrsees viccirr.. " i f b r s s r h i n g i s d i i f i c u l t . ^ g i v e axyger,.

I F I K I Y S S O R O N S K I N :I c r - s d i a t e l y C l u s h w i t h p l e n t y o f wa.rer f o r 1 5 ir.i^s. wh i l e retnovir.gccntars ir .a ted p er s ona l c l o t h i n g & a ' n o * s t o - avoid c o n t i n u e d p c e s i b l eexpo sur e .
I V S W i L L O W E D :I n d u c e v o n i t i n g i m m e d i a t e l y by g i v i n g 2 g l a s s e s o£ wa t e r & t o u c h i n gb i c l c o f t h r o a t wi th J i r . c e r . Do Not I r . d u c e V o m i t i n g Or G i v eA n y t h i n g 2 y M o u t h T o A n U n c o n s c i o u s P e r s o n . H a v e v i c t i n l i e down
& V t « « p qn i e c .N O T r . 7 0 P H Y S I C I A N : A a c i c c t s - give a t r o p i n e s u l f a t e i n l a r g ad o s e s - TWQ to ?CU7. irg. ir.tr»v»r.cualy cr i n t r a m u s c u l a r l y as »oor. ascyar.csis is cvercctr.e . R e p e a t at 5-10 win. i n t e r v a l s un t i la c r c j r i n i z s t i o T i s igns a p p e a r . 2 - ? A K c h l o r i d e I T A V b e adnir . ia t s r» i a sar. a d j u n c t t o , bu t nc ' t s u b s t i t u t e for » tropir»e . DO NOT C-rvz
« O R ? S I K E O R T S A N Q V I U S E X S B E C A U S E 7 S S S 3 K A Y A C C S H T U A 7 E

E ^ f E C T O F T H I S p f c O U U C T .

B O I L 1 K G P O I N T I ? ) s f c i / AS P S C i t L C G P A V I T T t W A T E X - l ) : S « c »? R S S S U K S (ncC-:gi i N / A
V O I A T I L S B Y V O L U M E ! N / ACESS l i t ( A I P . - l ; : N / A

l H t e a a i c y 3 C - 3 = I b s / f t - J
' I Ke f . n i B u s p e n d i

AND ODORF ^ n e , L i g h t y e l l o w i s h p o w d e r w i t h a ' r o t t e r , cabbage" occr.
S S C T I Q K 5 - ? S Y S I C A l H A Z A R D D A T A

F L A S H r O I N T ( M e ' . h o d U a e d ) : K / A
? L A > K A a L Z L I H I T 3 : L * l - N / A U S L - N / A
E X T I N G U I S H I N G M E D I A :S m a l l F i r e s : Cry c h e m i c a l s , CO2 , H a l . o n , wa t er scray or f o a m .L a r g e F i r e s : w a t e r s p r a y , {05 we- « u i u v d a r d . f o a s i i s r e c o m m e n d e d .
S P E C I A L r:RS L I G H T I N G P R O C 2 C U R I S :wrow .««lr r n f i r . a < n n r f hr^.^r.hinc a p p a r a t u s (5C5A) . F i g h t r i



r i c y

. v i T > w < - d S t a v awav f r c m canX cr.da. F a r LA*GE I J r e s : D i k a area t o' s i - s v sn i l r u n o f f . F i g h t f i r e f r o m maximum di s car.ce . W e a r dwra^cal.c l c t h i r . g .
U N U S U A L F I R S J O O E X P L O S I O N K A 3 A R C 5 : ^ « a - < K 3 n L o
v s a r ^ T - U T e g f r o m f i r d ar e h a z a r d o u s . Use mi s t i f . p o s s i b l e LoS S i d d T s p e l r . T r c p o w d e r . Ev . cua t c F ^ p l e l o c a t e d dc,-r,wir.d *rcn
f i r e .
l N C O M ? A T : 3 t L I ' f Y ( M o t f t r i i l s C o a v o i d ) :

K A Z A R S G U S D E C O M P O S I T I O N r R C D ' J C T S : , . .T o x i c g a s e s ar.c v a p o r s such a s s u l f u r d i o x i d a , oxi iec o f ni irogen.p h o i ? h o r i e xcic r . £ s t , and carbon m=nox id e , may be r e l e a s e d in at i r i invo lv ing t h i s p r o r f u c : t .
W I L L H A Z A R D O U S P O L V M E R I Z A T T O N C C C U S :Has net keen known to occur under normal c o n d i t i o n s .

I S 7 K S P R O D U C T S T A B L E :t7.-.Ger
C O : ( D I T I O N S ' i X ) A V C I P ? O H S T A B I L I T V :H j g h t e m p e r a t u r e s tr.ay s a x j s s h a z a r d c ' J a vaccrs . A v o i d cor.taci: w i chs t rong o x i d i z e r s cr c l x a l i r . e cu

4 . . u .S f n a l l S p i l l : car. b e taker, u p ar.d p l a c e d I T . p r o p e r l y l ab e i edcor . ta incr s f o r I a t « r c i « p c s « . l .
I S P O S A L M i ' T r I O D S j
s is ar. a c - j ^ e L y h a z a r d o u s wasc*. D i s p o s e in acccrcsr.ce w i t h.d Pedera l s u t h o r i c i e s in c c m p l i a a c e wich *CRA «gulat l er . s .

W . S o T S D I S P O S A L M i ' T r I O D S jA z i r . o h o s is ar. a c - j ^ e L y hS c a t e ar.
C O N T A I N c R

' e r r . j t y bag in:o a p p l i c a t i o n ecuipm-.-it. T h a ;in a s i - i t a r y l a r . d i i l l Or i n c i n e r a t e , or. i
1 O ^ ' J t S ^ * f * ^ / ™ ^ F • l ^ ^ ^ J « ^ W . - ^..-___ j _ * - » . s t a y

S S C T t o y - 7 -....EUOSTOg C O N T R O L I M F Q R M X T T Q M
V i N T I L A T I C N :

quirad f or h a i l i n g i n d o o r s wi-h l o c a l i z e d exhaust r̂ un^



M ^ K A / N I O S H a p p r o v a l number p r e f i x T C - 2 1 C )
y . O T i C f I V 2 C J L O V E S :

C T H . 2 R P R O T E C T I V E E Q U I P M E N T :C h e m i c a l - r e s i s t a n t f o o t w e a r p l u s eccka? r o r . f t c t i v e ayewear such a s s a f e t y g o g g l e s o r a f a c e s h i e l dC h s r o i t a l - r e s i s t a n t h e a d g e a r i o r o v e r l o a d e x p o s u r eC h e r l c a i r e s i s t a n t apron when d e a - i n g e q u i p m e n t , m i x i n g , or
l o a d i n gC c v e r a l l s over s h o r t - s l e e v e d sh:.rt and *hort p a n t e

a n d ' m a i n t a i n i n g P P E . I f n o such i n s t r u c t i o n s f o r v u h a b l e a ,d e t e r g e n t and hoc w a t e r . X t e ? and wash ??£ s e p e r a c s l y f r o m oth«r
laur .dry.
U S E ? . S1. F a s h hir.cs b e f o r e e a t i r . g , d r i r - x i r i g . c h e w i n g g^an, v i s i n g tobacco

c r u s j n g t h e t o i l e t2 . Jlerr . cve c l c t h i n g i i r . n s d i a c e l y i f p e s t i c i d e g e t s i n s i d e . T h i : iwash t h o r c v g h l y and out c:i c l t a n c l o r . h i s g3 . Rsmcvs P P E i r a i i d i a c e l y a f t e r h & r . d l i r . c t h i s p r c d u c t . W a s h t h eo u t s i d e o f g l o v e s J b e f s r * r e rnyv ing . A s soor. a s p o a t i b l e , vashhly a~d chance i : : '_o c l s»n c l o t h i n g
W O R K . V « A C . T I C 3 £ tR S P E K T E D E X P O S U R E S T O C K O L I N Z S T E S A S E I M K I B I T O P . S S U C H A S A7.!Uy.u.CSK £ T i n " u M A Y W : T K Q - J T r o j t x i s ' o , C A U S S ? ? . O L O X G S D S U S C S P T J S I L I T Y T O V S X Y
S I - W L L C C 5 S S O F A N " / C H O L I 1 J S S 7 Z X A S S I X K - B I T C H . F e r f i o r . s working w i t ht h i s p r o d u c t s h o u l d have f r e q u e n t b l o o d t e s t s o f t h e i rcho l i r . - sv eraae l e v e l s . I f i r f i l l s b e l o w a c r i t i c a l p o i n t , n o£ u r t h * r e x p o s u r e s h o u l d be a l l c v e d u n t i l i t h i s b e f e . ' i de t srr . ir . td byc l o o d t e s t a chit i t h a s r * t u r z i e t i t o « r.3rrr.al l e v e l . K e e p ' a l lur .pro t e c t ed p e r s s - s & anirr.als away ircr. creai.sd & r a a or where "therei s a dancer or d r i f t . Uo Not rub ayes cr raovith wi-.h h^ads. If ycus i c k in any way. S70? work. *:-.d cet h t l p r ighc away.

J S C T T O K 8 « S P E " I X L
C r l S T O 3 S T A K E N I N r i A M D L I N G A N D S T O R A G E :S t o r e In a c o o l , dry w t l i - v e r x t i l a t e d p lac- s . Eu tiov; e tor* n-5«fc r cp-r. f.a.?.e. X e « p c u t o £ reach o f c h i l d r e n . S T C R Z I N C X . I G I N A L

C O i r T A I X E R S O N L Y . 1 ) 0 .XCT U 3 Z C R S7OP.E I N 0 7 . A A C T J N D H C M S . E o i U t ycor.tair.er r e t a i n s produc , rasicue. O b s c j r / c a l l l a b e l e d s a z e g u & r d su n t i l c o n t a i n e r i s d i s p o s s d i r . a c c o r d a A c a w i t h s t a t e and l o ca l

r f u l l p r o c e c z i v e c l o t h i n g when workir.g en equ ipment t h a t ; hasbeen used to a p p l y or p a c k a g e t h i s p r o d u c t . R e s i d u e s l e £ t . in .ui3ra«nc a r c e x t r e m e l y - -

y
C T r t 7 . S -S ".C
K e a p i r a t c r s s hou ld be c lear.ad ^ c a r t r i c g a a r e p l a c a d accordlr.g 10



i n s t r u c t i o n s i r . c l u d e d w i rh r e n p i r a t c r a . K e p l i c t y l c v e o f r e q u e n t l y .R a t e r t o p r o d u c e l aba l f o r f u r t h e r p r t j - j a u U i o a a ' r e g a r d i n g ra«ntryworker warnings :

A D D I T I O N A L C O M M I T S : .To the best of cur h r . o v l e d g e , the i n f o r m a t i o n cu:it4in<id herein Isaccurat e . H o w e v e r , M i c r o - M o d o c s n o t assume i n y l i a b i l i t y f o r t h eaccuracy o r c o r o p l e t e n « s s o f t h e i n f o r m a t i o n . F i n a l d e t e r c f i c i t i c nis the s o l e r e s p o n s i b i l i t y o* the user .
S E G R E G A T E F R O M F O O D , F 2 Z D 3 T U F 7 S . & C L O T H I N G U S C F R 177. 8 4 1 }

- T R A N S P O R T
D . O . T . P r o p e r S h i p p i n g N a m e ( « 3 C F ? l 1 7 2 , 1 0 1 ) : O r g a r j u p h o a p h c r u sP t s c . i c i c l e s , " S o l i d , :roxi = , N . O . s . ( C c n t a i o i A z i r . p h o s M e L h y l )D . o . T . K a r i r d s C l a s i : C . I
W / N A Nunber: L7v ? 27o3P a c k i n y G r o u p : ? G I Il l a ) R a q u i r e d i p r i m a r y - P o i s o nS - j ± > s i d i r y - NAR e q u i r e d : P r i m a r y - PoiacnS u b s i d a r y -
Emergency Reapcr . s e ( J u i d « : # 5 5

10
C E H C I A R a p o r t a b l e O ' j a r . t i t y : $ L
R C S A S t x t u s : K u ' v R e s j u l i t c d
S X R A C I T L 2 I I I :; - S e c t i o n 3 0 2 E x t r e r « l y K a x a r d o u a S c b i i t s i a c e : ' Y Z SS e c t i o n 3 1 1 H a z a r d C s t e g c r i ^ s : I m m e d i a t eS e c t i o n 2 1 3 T o x : . c C h e m i c a l B : X O
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i' 4 0 0 p p m : n o e f f e c t level ( N O E L ) o f 1 0 0 p p m based o n s l i g h th e s o l y t i c anemia a n d / o r b o d y w e i g h t e f f e c t s o b s erved a t t h eh i g h e r d i e t a r y c o n c e n t r a t i o n s . N o c o m p o u n d r e l a t e dn e o p l a s t i c l e s i o n s were o b s e r v e d ,
2 - y e a r f e e d i n g in ni c e: F e e d i n g l e v e l s 0 , 50, 75, and 200p p m ; n o c o m p o u n d r e l a t e d n e o p l a s t i c o r n o n - n e o p l a s t i ch i s t o l o g i c e f f e c t s were f o u n d a t a n y l e v e l . T h e N O E L w a sc o n s i d e r e d to be 50 ppn b a s e d on t r a n s i e n t h e m o l y t i c a n e m i aa n d i n c r e a s e d m o r t a l i t y a t t h e h i g h e r d i e t a r yc o n c e n t r a t i o n s ,
2 - y e a r f e e d i n g in d o g s : F e e d i n g l e v e l s 0 , 50 , 100, 400, and1,000 p p m . T h e N O E L o f 1 0 0 p p m w a s b a s e d o n h e m o l y t i c anemiaand n o n - n e o p l a s t i c c h a n g e s w i t h i n the k i d n e y and s p l e e n att h e h i g h e r d i e t a r y c o n c e n t r a t i o n s . T h e r e were n o n e o p l a s t i ce f f e c t s a t a n y d o s e .
R E P R O D U C T I O N
T h r e e - g e n e r a t i o n r a t r e p r o d u c t i o n s t u d y a t d i e t a r y r a t e s o f50 and 100 ppm showed no a d v e r s e e f f e c t u p o n f e r t i l i t y , andn o c o m p o u n d r e l a t e d h i s t o l o g i c e f f e c t , A 2 - g e n e r a t i o n r a ts t u d y c o n d u c t e d at 75, 600, and 1,200 ppm in the d i e t showed^ siniiar r e s u l t s .
T E R A T O G E N I C I T Y
In r a t s , no e m b r y o t o x i c or t e r a t o g e n i c e f f e c t s were ob s e rv eda t l e v e l s u p t o 4 0 0 p p m ( h i g h e s t l ev e l f e d ) , I n r a b b i t s ,t h e h i g h e s t d i e t a r y d o s e l e v e l ( e q u i v a l e n t t o 1 0 0 n g / k g b o d yw t . ) d id no t cause any o b s e r v e d c o m p o u n d r e l a t e da b n o r m a l i t i e s ,
U U T A G E N I C I T Y
M e t h o m y l was n e g a t i v e in numerou s a s s a y s to e v a l u a t em u t a g e n i c i t y a n d g e n o t o x i c i t y , i n c l u d i n g A m e s t e s t , R e v e r s eM u t a t i o n A s s a y , R e c e s s i v e L e t h a l A s s a y , t h r e e D N A d a m a g es t u d i e s , a n u n s c h e d u l e d D N A S y n t h e s i s A s s a y , a n d i n v i t r oand in vivo c y t o g e n e t i c a s s a y s .
A C C E P T A B L E D A I L Y I N T A K E
Based o n t h e 1 0 0 p p m n o - o b s e r v a b l e e f f e c t l e v e l o f t h e2.year d o g f e e d i n g s t u d y , a n d u t i l i z i n g a 1 0 0 f o l d s a f e t yf a c t o r , t h e U . S . t P A h a s e s t a b l i s h e d a n A c c e p t a b l e D a i l yI n t a k e o f 0.025 s i g p e r k i l o g r a m o f b o d y w e i g h t p e r day.________

C a r c i n o g e n i c i t y I n f o r m a t i o nN o n e o f t h e c o m p o n e n t s p r e s e n t i n t h i s m a t e r i a l a t c o n c e n t r a t i o n sequal t o o r g r e a t e r t h a n 0.1% a r e l i s t e d b y I A R C , N T P , O S H A o r A C G I Has a c a r c i n o g e n .

M0000060



F E R E F I G H T I N G MEASURES<Ccciny«i)
E x t i n g u i s h i n g• ' W a t e r S p r a y , W a t e r F o g , D r y C h e m i c a l , C O S ,
F i r i F i g h t i n g i n s t r u c t i o n sE v a c u a t e p e r s o n n e l t o a s a f e area. K e e p p e r s o n n e l r e m o v e d a n du p w i n d o f f i r e . W e a r s e l f - c o n t a i n e d b r e a t h i n g a p p a r a t u s , W e a rf u l l p r o t e c t i v e e q u i p m e n t . U s e w a t e r s p r a y . C o o l t a n k / c o n t a i n e rw i t h w a t e r s p r a y . I s o l a t e a r e a . F i g h t f i r e f r o m m a x i m u md i s t a n c e , u s e e x t r e m e c a u t i o n a s heat may d e c o m p o s e m a t e r i a l andr u p t u r e c o n t a i n e r s ,

' i f area i s h e a v i l y e x p o s e d t o f i r e a n d i f c o n d i t i o n s p e r m i t ,l e t f i r e burn i t s e l f ou t s ince wa t er may increa s e the areac o n t a m i n a t e d .
A C C I D E N T A L RELEASE M E A S U R E S

S a f e g u a r d s ( P e r s o n n e l )N O T E : Rev i ew F I R E F I G H T I N G M E A S U R E S a n d H A N D L I N G ( P E R S O N N E L )s e c t i o n s b e f o r e p r o c e e d i n g w i t h c l e a n - u p . U s e a p p r o p r i a t eP E R S O N A L P R O T E C T I V E E Q U I P M E N T d u r i n g C l e a n - u p .
I n i t i a l C o n t a i n n e n tR e m o v e source o f h e a t , s p a r k s , f l a m e , i m p a c t , f r i c t i o n o re l e c t r i c i t y .
A c c i d e n t a l R i l e t s e M e a s u r e s

C o n t a i n s p i l l . S h o v e l o r s w e e p u p p o w d e r . U s e s a w d u s t ,s a n d , oil dry or o t h e r a b s o r b e n t m a t e r i a l as an aid torenoving r e m a i n i n g t r a c e s o f s p i l l e d m a t e r i a l . Do not a l l o wth e m a t e r i a l t o e n t e r s e w e r s , w a t e r w a y s or l ow areas .
I f p r o d u c t e n t e r s c r ev i c e s a n d c a n n o t b e r e m o v e d , t r e a tw i t h a s o d i u m h y d r o x i d e s o l u t i o n and a l l o w t o s t a n d 4 hours .
N O T E : S o d i u m h y d r o x i d e i s c a u s t i c a n d cause s burns . D o n o tget in e y e s , on s k i n , or on c l o t h i n g , in case of c o n t a c t ,f l u s h eyes o r sk in w i t h p l e n t y o f wa t e r and ca l l ap h y s i c i a n . W h e n h a n d l i n g , wear g o g g l e s i n a d d i t i o n t o boo t sa n d g l o v e s .

H A N D L I N G A N D S T O R A G E
H a n d l i n g ( P e r s o n n e l )Do not b r e a t h e v a p o r or m i s t . Do not b r e a t h e d u s t , Do not get ine y e s , o n s k i n , o r o n c l o t h i n g . W a s h t h o r o u g h l y a f t e r h a n d l i n g ,W a s h c l o t h i n g a f t e r u s e , D o n o t s t ore o r c on sume f o o d , d r i n k o rtobacco in areas where t h e y may become c o n t a m i n a t e d w i t h t h i sm a t e r i a l .

U S E R S S H O U L D : W a s h h a n d s b e f o r e e a t i n g , d r i n k i n g , c h e w i n g
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H A N D L J K G A N D STORAGE<cco<tr»*d)
? u m , u s i n g t o b a c c o o r u s i n g t h e t o i l e t , Renove c l o t h i n gB i m e d i a t e l y i f p e s t i c i d e g e t s i n s i d e . T h e n wash t h o r o u g h l ya n d p u t o n c l e a n c l o t h i n g . R e m o v e ' p e r s o n a l p r o t e c t i v e "e q u i p m e n t i m m e d i a t e l y a f t e r h a n d l i n g t h i s p r o d u c t . W a s h t h eo u t s i d e o f g l o v e s b e f o r e r e m o v i n g .

H a n d l i n g ( P h y s i c a l A s p e c t s )A v o i d d u s t g e n e r a t i o n . K e e p away f r o m h e a t , s p a r k s a n d f l a m e s .
S t o r a g eH a n d l e t h i s p a c k a g e c a r e f u l l y t o p r e v e n t b r e a k a g e o f innerbag when s t o r e d at low t e m p e r a t u r e s . A l l o w to warm above 50d e g F f o r normal h a n d l i n g . S t o r e p r o d u c t i n o r i g i n a lc o n t a i n e r o n l y . D o n o t c o n t a m i n a t e w a t e r , o t h e r p e s t i c i d e s ,f e r t i l i z e r , f o o d o r f e e d i n s t o r a g e . N o t f o r u s e o r s t o r a g ein or around the home.

EXPOSURE C O N T R O L S / P E R S O N A L P R O T E C T I O N
E n g i n e e r i n g C o n t r o l sU s e o n l y w i t h a d e q u a t e v e n t i l a t i o n . K e e p c o n t a i n e r t i g h t l y c l o s e d
P e r s o n a l P r o t e c t i v e E q u i p n e n tA p p l i c a t o r s a n d o t h e r h a n d l e r s must wear:L o n g - s l e e v e d s h i r t a n d l o n g p a n t sW a t e r p r o o f g l o v e sS h o e s p l u s s o ck sP r o t e c t i v e eyewear

For e x p o s u r e s in e n c l o s e d a r e a s , a r e s p i r a t o r w i t h e i t h e r ano r g a n i c v a p o r - r e m o v i n g c a r t r i d g e wi th a p r e f i l t e r a p p r o v e df o r p e s t i c i d e s ( U S H A / N I O S H a p p r o v a l number p r e f i x T C - 2 3 C ) ,o r a c a n i s t e r a p p r o v e d f o r p e s t i c i d e s ( M S H A / N I O S H a p p r o v a ln u m b e r p r e f i x T C - 1 4 G ) .
F o r e x p o s u r e s o u t d o o r s , a d u s t / m i s t f i l t e r i n g r e s p i r a t o r( M S H A / N I O S H a p p r o v a l number p r e f i x T C - 2 1 C ) .
D i s c a r d c l o t h i n g or o t h e r ab sorbent m a t e r i a l s tha t have beend r e n c h e d o r h e a v i l y c o n t a m i n a t e d w i t h t h i s p r o d u c t ' sc o n c e n t r a t e . D o n o t reuse t h e m . F o l l o w m a n u f a c t u r e r ' si n s t r u c t i o n s f o r c l e a n i n g / m a i n t a i n i n g P P £ . I f n o suchi n s t r u c t i o n s f o r w a s h a b i e s , u s e d e t e r g e n t a n d h o t w a t e r .K e e p a n d wash P P E s e p a r a t e l y f r o m o t h e r l a u n d r y ,
P P E r e q u i r e d f o r e a r l y r e e n t r y t o t r e a t e d areas t h a t i sp e r m i t t e d u n d e r t h e worker s P r o t e c t i o n S t a n d a r d a n d t h a ti n v o l v e s c on ta c t w i t h a n y t h i n g t h a t h a s b e en t r e a t e d , sucha s p l a n t s , s o i l , o r w a t e r , i s :C o v e r a l l sW a t e r p r o o f g l o v e sS h o e s p l u s s o ck sP r o t e c t i v e eyewear
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EXPOSURE C O N T R O L S / P E R S O N A L P R O T E C T I O N ( C c « < « » d )
I E x p o s u r e G u i d e l i n e !A p p l i c a b l e E x p o s u r e L i i i t sU E T H O M Y L = :

P E L ( O S H A ) N o n e E s t a b l i s h e dT L V ( A C G I H ) 2 . 5 m g / f f l S , 8 H r . T W AN o t i c e o f I n t e n d e d C h a n g e s ( 1 9 9 5 - 1 9 9 6 )A4A E L * ( D u P o n t ) N o n e E s t a b l i s h e d
* A E L i t D u P o n t ' » A c c i p t i b l « E x p o » u r » L i i i i t . W h i r « Q o v » r n t » n t i l l y l j i p o $ i d o c c u p t t i o n t l1 i i i t t which « r i l o w t r th>n t h t A £ l t r i I n t f f t c t , m c h l i i i t i i h a l l t i k «

P H Y S I C A L A N D C H E M I C A L P R O P E R T f f i S
P h y j i c t l D a t aS o l u b i l i t y i n W a t e r 5 . 8 W T % § 2 5 C ( 7 7 F )O d o r S l i g h t l y s u l f u r o u sF o r m S o l i dC o l o r W h i t eS p e c i f i c G r a v i t y 1 ,2946 S 2 5 C ( 7 7 F )B u l k D e n s i t y ( L o o s e ) 30-38 I b / c u f tB u l k D e n s i t y ( P a c k e d ) 37-43 i b / c u f t ____

S T A B I U T V A N D R E A C T I V I T Y
C h t n i c a l S t a b i l i t yS t a b l e a t normal t e m p e r a t u r e s a n d s t o r a g e c o n d i t i o n s .
I n c o m p a t i b i l i t y wi th Other M a t e r i a l sI n c o m p a t i b l e w i t h s t r o n g bas e s .
P o l y n t r i z a t i o nP o l y m e r i z a t i o n w i l l n o t occur.
O t h t r H a z a r d sD e c o m p o s i t i o n : T h e r m a l d e c o m p o s i t i o n a n d c o m b u s t i o np r o d u c e h a z a r d o u s g a s e s . T h e s e m a yi n c l u d e s u l f u r o x i d e s , m e t h y l i s o c y a n a t e___________ and h y d r o g e n c y a n i d e . ____________________

E C O L O G I C A L I N F O R M A T I O N
E c o t o x i c o l o g i c a l I n f o r m a t i o nA q u a t i c T o x i c i t y

M e t h o m y l i s e x t r e m e l y t o x i c :9 6 hour L C 5 0 , b l u e g i l l s u n f i s h : 0.72 p p m96 hour L C 5 0 , ra inbow t r o u t ; 3 .4 ppm ________________________
( C o n n / t u r f )
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D I S P O S A L C O N S I D E R A T I O N S
" W a s t e D i s p o s t lT r e a t m e n t , s t o r a g e , t r a n s p o r t a t i o n and d i s p o s a l must b« ina c c o r d a n c e w i th a p p l i c a b l e F e d e r a l , S t a t e / P r o v i n c i a l - , a n dL o c a l r e g u l a t i o n s . Do not f l u s h tb s u r f a c e w a t e r or 's a n i t a r y sewer s y s t e m .

D I S P O S A L : D o n o t c o n t a m i n a t e w a t e r , f o o d o r f e e d b ys t o r a g e . P e s t i c i d e w a s t e s a r e a c u t e l y h a z a r d o u s . I m p r o p e rd i s p o s a l o f e x c e s s p e s t i c i d e , s p r a y m i x t u r e , o r r in sa t* i s av i o l a t i o n o f F e d e r a l Law. I f t h e s e w a s t e s cannot b ed i s p o s e d o f by use a c c o r d i n g to lab e l i n s t r u c t i o n s , c ontac tyour S t a t e P e s t i c i d e o r E n v i r o n m e n t a l C o n t r o l A g e n c y , o r t h eH a z a r d o u s W a s t e r e p r e s e n t a t i v e a t t h e neare s t E R A R e g i o n a lO f f i c e f o r g u i d a n c e ,
C O N T A I N E R D I S P O S A L : C o m p l e t e l y e m p t y b a g i n t o a p p l i c a t i o ne q u i p m e n t . T h e n d i s p o s e o f e m p t y p a c k a g e i n a s a n i t a r yl a n d f i l l or by i n c i n e r a t i o n , or . i f a l l o w e d by S t a t e andL o c a l a u t h o r i t i e s , b y b u r n i n g . I f b u r n e d , s t a y o u t o fsmoke.

T R A N S P O R T A T I O N I N F O R M A T I O N
S h i p p i n g I n f o r m a t i o nD O T / I M OP r o p e r S h i p p i n g N a m e C A R B A M A T E P E S T I C I D E , S O L I D , T O X I C( m e t h o m y l )H a z a r d C l a s s 6 .1U N N O . U N 2757S p e c i a l I n f o r m a t i o n M a r i n e P o l l u t a n t ( w a t e r o r b u l k )P a c k i n g Group________II____________________

REGULATORY I N F O R M A T I O N
U . S . F e d e r a l R e g u l a t i o n sT I T L E I I I H A Z A R D C L A S S I F I C A T I O N S S E C T I O N S 311 , 3 1 2

A c u t eC h r o n i cF i r eR e a c t i v i t yP r e s s u r e

Y e sN oN oN oN o
A D D I T I O N A L R E G U L A T O R Y I N F O R M A T I O N
S e c t i o n 3 0 2 E x t r e m e l y H a z a r d o u s S u b s t a n c e :M e t h o m y l - T h r e s h o l d P l a n n i n g Q u a n t i t y ( T P Q )( 5 0 0 / 1 0 , 0 0 0 I D S )
S A R A / C E f l C L A R e p o r t a b l e Q u a n t i t y :M e t h o m y l (100 I b s )

(Ccndmwd)
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REGULATORY
. R E G U L A T O R Y C O N T R O L S :T h i s p r o d u c t i s r e g i s t e r e d u n d e r E P A / F I F R A r e g u l a t i o n s . I ti s a v i o l a t i o n of F e d e r a l Laws to use t h i s p r o d u c t in anym a n n e r i n c o n s i s t a n t w i t h i t s l a b e l i n g . Read a n d f o l l o w a i ll a b e l d i r e c t i o n s . T h i s p r o d u c t i s e x c l u d e d f r o m l i s t i n gr e q u i r e m e n t s u n d e r E P A / T S C A .

E P A R e g . N o . 352-342____________________________________
O T H E R I N F O R M A T I O N

N F P A , N P C A - H M I SN F P A R a t i n gH e a l t h 2F l a m m a b i l i t y 1R e a c t i v i t y 1
N P C A - H U I S R a t i n gH e a l t h 3F l a m m a b i l i t y 1R e a c t i v i t y 1

;. P e r s o n a l P r o t e c t i o n r a t i n g to be s u p p l i e d by user d e p e n d i n g on useconditions._________________________________
A d d i t i o n a l I n t o n a t i o nR E S T R I C T E D U S E P E S T I C I D E

D u e t o H i g h A c u t e T o x i c i t y t o H u m a n s
For r e t a i l s a l e and u s e o n l y by C e r t i f i e d A p p l i c a t o r s o rp e r s o n s u n d e r t h e i r d i r e c t s u p e r v i s i o n a n d o n l y f o r t h o s euse s c ov er ed b y t h e C e r t i f i e d A p p l i c a t o r ' s c e r t i f i c a t i o n .D i r e c t s u p e r v i s i o n f o r t h i s p r o d u c t r e q u i r e s t h e c e r t i f i e da p p l i c a t o r t o review f e d e r a l a n d s u p p l e m e n t a l l a b e li n s t r u c t i o n s w i t h a l l p e r s o n n e l p r i o r t o a p p l i c a t i o n ,m i x i n g , l o a d i n g , o r r e p a i r o r c l e a n i n g o f a p p l i c a t i o ne q u i p n e n t .

T h e d a t a i n t h i s M a t e r i a l S a f e t y Data S h e e t r e l a t e s o n l y t o t h es p e c i f i c m a t e r i a l d e s i g n a t e d h e r e i n a n d d o e s n o t r e l a t e t o u s e i nc o m b i n a t i o n w i t h any o t h e r m a t e r i a l or in any p r o c e s s .
R e s p o n s i b i l i t y f o r U S D S D u P o n tA d d r e s s A g r i c u l t u r a l P r o d u c t sW i l m i n g t o n DE 19898Telephone__________600-441.7515________________________
* I n d i c i t t i u p d t t i d f i c t i o n .

E n d o f U S D S
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H S D B
T o p i c : F . O S E T Y L - A L
S U B S T A N C E I D E N T I F I C A T I O N :

Name of Subistance:
l . F O S E T Y L - A L

CAS Registry Number:
1. 39148-24-8

Related HSDB Records:
1. 507 [ALUMINUM

Synonyms:
1. Phosphonic acid monoethyl ester aluminum salt **PEER

REVIEWED** [Budavari, S. (ed.). The Merck Index -
Encyclopedia of Chemicals, Drugs and Biologicals . Rahway,
NJ: Merck and Co., Inc., 1989. 665

2. Aluminum tris(ethyl p h o s p h i t e ) **PEER REVIEWED**
[Budavari, S. (ed.). The Merck Index - Encyclopedia, of
Chemicals, Drugs and Biologicals. Rahway, NJ: Merck and
Co., Inc., 1989.665

3. Aluminum t r i s ( O - e t h y l p h o s p h o n a t e ) **PEERREVEWED**
[Budavari, S. (ed). The Merck Index - Encyc lopedia of
Chemicals, Drugs and Biolog i ca l s . Rahway, NJ: Merck and
Co., Inc., 1989.665

^_ 4. Phosethyl Al **PEERREVIEWED** [Budavari, S. (ed). The
*~ Merck Index - Encyclopedia of Chemicals, Drugs and

Biologicals. Rahway, NJ: Merck and Co., Inc., 1989. 665
5. LS 74-783 **PEER REVIEWED** (Budavari, S. (ed). The Merck

Index - Encyclopedia of Chemicals, Drugs and Biologicals.
Rahway, NJ: Merck and Co., Inc., 1989. 665

6. Alie t t e **PEERREVIEWED** [Budavari, S. (ed). The Merck
Index - Encyclopedia of Chemicals, Drugs and Biologicals .
Rahway, NJ: Merck and Co., Inc., 1989. 665

7. Fosetyl-aluminium **PEERREVIEWED** [ H a r t l e y , D. and H.
Kidd (eds.). The Agrochemicals Handbook. 2nd ed
Lechworth, Herts , England: The Royal Socie ty of Chemistry,
1 9 8 7 . , p . A 0 1 3 / A U G 8 7

8. Aluminium tris(ethyl pho sphonat e) **PEER REVIEWED**
[Hart l ey , D. and H. Kidd (eds.). The Agrochemicals
Handbook. 2nd ed Lechworth, Herts, England: The Royal
Socie ty of Chemistry, 1987.,p. A 0 1 3 / A U G 87

9. Aluminium phosethyl **PEER REVIEWED** (Hart l ey , D. a n d H .
K i d d (eds.). The Agrochcmicals Handbook. 2nd ed
Lechworth, Herts , England: The Royal Soc i e ty of Chemistry,
1 9 8 7 . , p . A 0 1 3 / A U G 8 7

10. LS 74783 **PEER REVIEWED** [Hartley, D. and H. Kidd
(eds.). The Agrochemicals Handbook. 2nd ed. Lechworth,
Herts, England: The Royal Soc i e ty of Chemistry, 1987.,p.
A 0 1 3 / A U G 8 7

11. LS 74 783 **PEERREVIEWED** [Worthing, C.R. and S.B.
Walker (eds.). The Pesticide Manual - A World Compendium.
8th ed Thomton Heath, UK: The British Crop Protection
Council, 1987.438
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H S D B
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12. Mikal **PEER REVIEWED** [Worth ing , C.R. and S.B. Walker
(eds.). The Pes t i c id e Manual - A World Compendium. 8th ed.
Thomton Heath , UK: The British Crop Protect ion Counci l ,
1987.438

13. A l i e t t e Extra **PEER REVIEWED** [ W o r t h i n g , C.R. and S.B.
Walker (eds.). The Pesticide Manual - A World Compendium.
8th ed. Thomton H e a t h , UK: The British Crop Prot e c t i on
Council, 1987.438

14. H y - C o t e **PEERREVEWED** [Worth ing , C.R. and S.B. Walker
(eds.). The Pes t i c ide Manual - A World Compendium. 8th ed.
Thomton H e a t h , UK: The British Crop Protection Counci l ,
1987.438

15. H y - T o n a **PEERREVTEWED** [Worth ing , C.R. and S.B. Walker
(eds.). The Pest ic ide Manual - A World Compendium. 8th ed.
Thomton Heath, UK: The British Crop Protection Council,
1987.438

16. F o s e t y l Al **PEER REVIEWED** [ F a r m Chemicals Handbook
1993. W i l l o u g h b y , OH: Meister Publ i sh ing Co., 1993.,p.
C-163

17. Rhodax **PEERREVEWED** [ F a r m Chemical s Handbook 1993.
- W i l l o u g h b y , OH: Meister Publ i shing Co., 1993 .,p. C-163

18. Valiant **PEER REVIEWED** [ F a r m Chemicals Handbook 1993.
Willoughby, OH: Meister Publishing Co., 1993.,p. C-163

19. R6 T r i p l e **PEER REVIEWED** [ F a r m Chemicals Handbook 1993.
Willoughby, OH: Meister Publishing Co., 1993.,p. C-163

Molecular Formula:
1. C6-H18-A1-09-P3 **PEERREVIEWED** [Budavari, S. (ed.). The

Merck Index - Encyclopedia of Chemicals, Drugs and
Biologicals. Rahway, NJ: Merck and Co., Inc., 1989. 665

S h i p p i n g N a m e / N u m b e r - D O T / U N / N A / I M C O :
1. NA 2588; Insectic ide, dry, nos
2. IMO 6.1; Pesticides, solid, toxic, nos

M A N U F A C T U R E / U S E I N F O R M A T I O N
Formulat ions/Preparat ions:

1. W e t t a b l e powder **PEER REVIEWED** [ H a r t l e y , D. and H. K i d d
(eds.). The Agrochemicals Handbook. 2nd ed. Lechworth,
Herts, England: The Royal Soc i e ty of Chemistry, 1987.,p.
A 0 1 3 / A U G 8 7

2. Mixed formulations: (fose tyl-aluminum +) f o l p e t ; mancozeb;
captan + thiabendazole; bendiocarb + captan +
thiabendazole. **PEER REVIEWED** [ H a r t l e y , D. and H K i d d
(eds.). The Agrochemicals Handbook. 2nd ed. Lechworth,
Herts, England: The Royal Society of Chemistry, 1987.,p.
A 0 1 3 / A U G 8 7

3. 'Aliette1, wettable powder (800 g f o s e ty l-a luminum/kg).
Mixtures include: ' A l i e t t e E x t r a ' , "Hy-Cote 1, water
dispersible powder for slurry treatment (fose tyl-aluminum
+ captan + thiabendazole); "Hy-Tona", water d i sper s ib l e
powder for slurry treatment (300 g fo se tyl-aluminum + 300
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g bendiocarb + 100 g captan + 75 g t h i a b e n d a z o l e / k g ) ;
"Mikal1, wc t tab l e powder (500 g fo s e ty l-a luminum + 250 g
f o l p e t / k g ) . **PEER REVIEWED** [ W o r t h i n g , C.R. and S.B.
Walker (eds.). The Pes t i c id e Manual - A W o r l d Compendium.
8th ed. Thomton H e a t h , UK: The British C r o p Pro t e c t i on
Council, 1987.438

4. Water di spersable granule, wet table powder, 10% l i q u i d
in j e c tab l e **PEER REVIEWED** [ F a r m Chemical s Handbook
1993. W i l l o u g h b y , OH: Meister Pub l i s h ing Co., 1993.,p.
C-163

5. Rhodax (44% f o s e t y l Al, 26% mancozeb); V a l i a n t (50%
f o s e t y l Al, 25% f o l p e t , 4% cymoxanil); R6 T r i p l e (32.5%
f o s e ty l Al, 26% mancozeb, 25% cymoxanil). **PEER
REVIEWED** [ F a r m Chemicals Handbook 1993. W i l l o u g h b y , OH:
Meister Publishing Co., 1993.,p. C-163

Manufacturers:
1. Rhone-Poulenc Ag Co, PO Box 12014, Research T r i a n g l e Park,

NC 27609, ( 9 1 9 ) 549-2000 * * P E E R R E V I E W E D * ' [ F a r m Chemicals
Handbook 1993. W i l l o u g h b y , OH: Meis ter Publ i sh ing Co.,
1993.,p. C 163

•Major Uses:
1. Control of diseases caused by Phycomycetes (Phytoph thora ,

Plasmopara, Bremia species) on lettuce, hops,
strawberries, pome fru i t , citrus f ru i t , p i n e a p p l e s ,
avocados, vines, cucurbits, onions, cocoa, rubber,
tobacco, and ornamental p l a n t s and shrubs. **PEER
REVIEWED** [ H a r t l e y , D. and H. K i d d (eds.). The
Agrochemicals Handbook. 2nd ed. Lechworth, Hert s , England:
The Royal Soci e ty of Chemistry, 1987.,p. A 0 1 3 / A U Q 87

2. Bactericide, systemic fungic ide . . . . Preventive and
curative activity against Oomycetes, Alternaria and
PenniciUium on avocado, cacao, citrus, hops, ornamentals,
p i n e a p p l e , rubber, strawberries, frui t crops, tobacco,
vegetable crops, and vines. Suppre s s i on of bacterial
pathogens: f i r e b l i g h t (eawinia) on pome f r u i t , xanthomonas
and on ornamentals. **PEERREVIEWED** [ F a r m Chemicals
Handbook 1993. W i l l o u g h b y , OH: Meister Publ i sh ing Co.,
1993.,p. C-163

C H E M I C A L & P H Y S I C A L P R O P E R T I E S
C o l o r / F o r m :

1. White crystals **PEER REVIEWED** [Budavari, S. (ed.). The
Merck Index - Encyclopedia of Chemical s , Drugs and
Biologicals. Rahway, NJ: Merck and Co., Inc., 1989. 665

2. Colorles s crystals **PEER REVIEWED** [ H a r t l e y , D. and H.
K i d d (eds.). The Agrochemicals Handbook. 2nd ed.
Lechworth, Herts, England: The Royal Soc i e ty of Chemistry,
1 9 8 7 . , p . A 0 1 3 / A U G 8 7

3. Colorless powder **PEERREVIEWED** [ W o r t h i n g , C.R. and
S.B. Walker (eds.). The Pesticide Manual - A World
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Compendium. 8th ed. Thomton H e a t h , UK: The British Crop
Protection Counci l , 1987.438

Odor
1. Odorless **PEER REVIEWED** [Budavari, S. (ed.). The Merck

Index - Encyc loped ia of Chemical s , Drugs and Biolog i ca l s .
Rahway, NJ: Merck and Co., Inc., 1989. 665

M e l t i n g Point:
1. >300 deg C **PEER RE V I E W E D * * [Budavari, S. (ed.). The

Merck Index - Encyclopedia of Chemicals, Drugs and
Biologicals. Rahway, NJ: Merck and Co., Inc., 1989. 665

Molecular W e i g h t :
1. 354.11 **PEER RE V I E W E D * * [Budavari, S. (ed.). The Merck

Index - Encyclopedia of Chemicals, Drugs and Biological s .
Rahway, NJ: Merck and Co., Inc., 1989. 665

Corrosivity:
1. Non-corrosive to metal s **PEER REVIEWED** [ H a r t l e y , D. and

H. K i d d (eds.). The Agrochemicals Handbook. 2nd ed.
Lechworth, Herts , England: The Royal Soc i e ty of Chemistry,
1 9 8 7 . , p . A 0 1 3 / A U G 8 7

S o l u b i l i t i e s :
- 1. S o l u b i l i t y in water at 20 deg C: 120 g/1. Prac t i ca l ly

insol in acetonitrile, p r o p y l e n e glycol (<80 m g / 1 ) **PEER
REVIEWED** [Budavari, S. (ed). The Merck Index -
Encyclopedia of Chemicals, Drugs and Biologicals . Rahway,
NJ: Merck and Co., Inc., 1989. 665

2. Practically insoluble (<5 m g / 1 ) in /some/ organic solvents
at 20 deg C **PEER REVIEWED** [ H a r t l e y , D. and H. K i d d
(eds.). The Agrochemicals Handbook. 2nd ed. Lechworth,
Herts, England: The Royal Soc i e ty of Chemistry, 1987.,p.
A 0 1 3 / A U G 8 7

Vapor Pressure:
1. N e g l i g i b l e at room, temperature * 'PEER RE VIE WED** [ H a r t l e y ,

D. and H. K i d d (eds.). The Agrochemicals Handbook. 2nd ed.
Lechworth, Herts, England: The Royal Soc i e ty of Chemistry,
1 9 8 7 . , p . A 0 1 3 / A U G 8 7

Other Chemical/Physical Properties:
1. Decomposes above 200 deg C. **PEER REVIEWED** [ H a r t l e y , D.

and H. K i d d (eds.). The Agrochemicals Handbook. 2nd ed.
Lechworth, Herts, England: The Royal Soc i e ty of Chemistry,
1 9 8 7 . , p . A 0 1 3 / A U G 8 7

S A F E T Y & H A N D L I N G
Emergency Guidelines
DOT Emergency Guidelines:

1. H e a l t h Hazards: Poisonous; may be fa ta l if inhaled,
swallowed or absorbed through skin. Contact may cause
bums to skin and eyes. Runoff from f ir e control or
dilution water may cause pol lu t ion. /Organophosphorus
pesticide, liquid, poisonous, f l a m m a b l e , not otherwise
s p e c i f i ed / **PEER REVIEWED** [U.S. Department of
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Transpor ta t i on . Emergency Response Guidebook 1990. DOT P
5800.5. Washington, DC: U . S . Government Printing O f f i c e ,
1990.,p. G-28

2. Fire or Explo s ion: F l a m m a b l e / c o m b u s t i b l e material; may be
ignited by heat, sparks or f l a m e s . V a p o r s may travel to a
source of ignition and f l a s h back. Container may e x p l o d e
in heat of f ire. V a p o r exp lo s i on and poison hazard
indoors, outdoors or in sewers. Runoff to sewer may create
f i r e or e xp l o s i on hazard. /Organopho sphoru s p e s t i c i d e ,
l iquid, poisonous, f l a m m a b l e , not otherwise s p e c i f i e d /
**PEER REVIEWED** [U.S. Department of T r a n s p o r t a t i o n .
Emergency Response Guidebook 1990. DOT P 5800.5.
Washington, DC: U . S . Government Printing O f f i c e , 1990.,p.
G-28

3. Emergency Action: Keep unnecessary p e o p l e away; isolate
hazard area and deny entry. Stay upwind; keep out of low
areas. Posit ive pressure se l f-contained breathing
apparatu s (SCBA) and chemical protec t ive c lo thing which is
s p e c i f i c a l l y recommended by the sh ipper or manufacturer
may be worn. It may provide l i t t l e or no thermal

- protection. Structural f i r e f i g h t e r s ' protec t ive c lo th ing
i s not e f f e c t i v e for these materials. I s o l a t e for 1/2 mile
in all directions if tank, rail car or tank truck is
involved in fire. CALL C H E M T R E C AT 1-800-424-9300 FOR
E M E R G E N C Y A S S I S T A N C E . /Organophosphorus p e s t i c i d e , l iquid,
poisonous, f l a m m a b l e , not otherwise s p e c i f i e d / **PI£R
REVIEWED** [U.S. Department of Transportat ion Emergency
Response Guidebook 1990. DOT P 5800.5. Washington, DC:
U.S. Government Printing O f f i c e , 1990.,p. G-28

4. Fire: S m a l l Fires: Dry chemical, C02, water spray or
alcohol-resistant foam. Large Fires: Water spray, fog or
alcohol-resistant foam. Move container from f ir e area if
you can do it without risk. Dike fire-control water for
later d i spo sa l; do not scatter the material. Apply cooling
water to sides of containers that arc exposed to f l a m e s
until well a f t e r f i r e is out Stay away f rom ends of
tanks. Withdraw immediate ly in case of rising sound from
venting s a f e t y device or any di sco lorat ion of tank due to
fire. /Organophosphorus pe s t i c ide , liquid, poisonous,
f l a m m a b l e , not otherwise s p e c i f i e d / * * P E E R R E V H i W E D * *
[U.S. Department of Transportat ion. Emergency Response
Guidebook 1990. DOT P 5800.5. Wash ing ton , DC: U . S .
Government Printing O f f i c e , 1990.,p. G-28

5. Spill or Leak: Shut off ignit ion sources; no f l a r e s ,
smoking or f l ame s in hazardarea. F u l l y - e n c a p s u l a t i n g ,
vapor-protect ive c lo th ing should be worn for s p i l l s and
leaks with no fire. Do not touch or walk through s p i l l e d
material; s top leak if you can do it without risk. Water
spray may reduce vapor, but it may not prevent ignition in
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closed spaces. S m a l l Spills: T a k e up with sand or other
noncombustible absorbent material and p l a c e into
containers for later d i s p o s a l . Large Spi l l s: Dike far
ahead of l iquid s p i l l for later d i s p o s a l .
/Organophosphorus p e s t i c i d e , l iqu id , poisonous, f l a m m a b l e ,
not otherwise s p e c i f i e d / **PEER REVIEWED** [U.S.
Department of Transportation. Emergency Response Guidebook
1990. DOT P 5800.5. Washington, DC: U.S. Government
Printing O f f i c e , 1990.,p. G-28

6. First Aid: Move victim to f r e sh air and cal l emergency
medical care; if not breathing, give ar t i f i c i a l
respiration; if breathing is d i f f i c u l t , give oxygen. In
case of contact with material, immediate ly f l u s h skin or
eyes with running water for at least 15 minutes. Remove
and isolate contaminated c lo th ing and shoes at the site.
Keep victim quiet and maintain normal body temperature.
E f f e c t s may be de layed; keep victim under observation.
/Organophosphorus pe s t i c ide , l iquid, poisonous, f l a m m a b l e ,
not otherwise s p e c i f i e d / **PEER REVIEWED** [U.S.
Department of Transportat ion. Emergency Response Guidebook

- 1990. DOT P 5800.5. Washington, DC: U.S. Government
Printing O f f i c e , 1990.,p. G-28

7. H e a l t h Hazards: Poisonous; may be f a t a l if inhaled,
swallowed or absorbed through skin. Contact may cause
bums to skin and eyes. Runof f from f i r e control or
dilution water may give off poisonous gases and cause
water pol lu t ion. Fire may produce irritating or poisonous
gases. /Organophosphorus pe s t i c ide , liquid or s o l i d ,
poisonous, not otherwise s p e c i f i e d / **PEER RE V I E W E D * *
[U.S. Department of Transportat ion. Emergency Response
Guidebook 1990. DOT P 5800.5. Washington, DC: U.S.
Government Printing O f f i c e , 1990.,p. G-55

8. Fire or Explosion: Some of these materials may bum, but
none of them ignites readily. Container may e xp l od e
violently in heat of fire. /Organophosphorus pe s t i c ide ,
liquid or solid, poisonous, not otherwise s p e c i f i e d /
**PEER REVIEWED** [U.S. Department of Transportat ion.
Emergency Response Guidebook 1990. DOT P 5800.5.
Washington, DC: U.S. Government Printing O f f i c e , 1990.,p.
G-55

9. Emergency Action: K e e p unnecessary p e o p l e away; i s o la t e
hazard area and deny entry. S t a y upwind, out of low areas,
and ventilate closed spaces before entering. Posit ive
pressure self-contained breathing apparatus (SCBA) and
chemical protective c lo th ing which is s p e c i f i c a l l y
recommended by the sh ipper or manufacturer may be worn. It
may provide l i t t l e or no thermal protection. Structural
f i r e f i g h t e r s 1 protective c l o th ing is not e f f e c t i v e for
these materials. Remove and i solate contaminated c lo th ing
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at the site. CALL C H E M T R E C AT 1-800-424-9300 AS SOON AS
P O S S I B L E , e s p e c i a l l y if there is no local hazardous
material s team available . /Organopho sphoru s p e s t i c i d e ,
liquid or so l id , poisonous, not otherwise s p e c i f i e d /
**PEERREVIEWED** [U.S. Department o f T r a n s p o r t a t i o n .
Emergency Response Guidebook 1990. DOT P 5800.5.
Washington, DC: U.S. Government Print ing O f f i c e , 1990.,p.
G-55

10. Fire: S m a l l Fires: Dry chemical, C02, water spray or
regular foam. Large Fire s: W a t e r spray, fog or regular
foam. Move container f rom f ir e area if you can do it
without risk. Fight f i r e f rom maximum distance. Stay away
f r om ends of tanks. Dike f ire-control water for l a t e r
d i s p o s a l ; do not scatter the material. /Organopho sphoru s
pe s t i c ide , liquid or s o l i d , poisonous, not otherwise
s p e c i f i e d / **PEER REVIEWED** [U.S. Department of
Transportat ion. Emergency Response Guidebook 1990. DOT P
5800.5. Washington, DC: U . S . Government Printing O f f i c e ,
1990.,p. G-55

11. Spill or Leak: Do not touch or walk through s p i l l e d
" material; stop leak if you can do it without risk.

F u l l y - e n c a p s u l a t i n g , vapor-protective c lo th ing should be
worn for s p i l l s and leaks with no fire. Use water spray to
reduce vapors. S m a l l Spills: T a k e up with sand or other
noncombustible absorbent material and p l a c e into
containers for later d i spo sa l . S m a l l Dry Spi l l s : W i t h
clean shovel p l a c e material into clean, dry container and
cover loosely, move containers from s p i l l area. Large
S p i l l s : Dike far ahead of l iquid s p i l l for later d i s p o s a l .
/Organophosphorus p e s t i c id e , liquid or solid, poisonous,
not otherwise s p e c i f i e d / **PEER REVIEWED** [U.S.
Department of Transportation. Emergency Response Guidebook
1990. DOT P 5800.5. Washington, DC: U.S. Government
Printing O f f i c e , 1990.,p. G-55

12. First Aid: Move victim to fre sh air and cal l emergency
medical care; if not breathing, give ar t i f i c i a l
respiration; if breathing is d i f f i c u l t , give oxygen. In
case of contact with material, immediate ly f l u s h skin or
eyes with running water for at least 15 minutes. S p e e d in
removing material f rom skin is of extieme importance.
Remove and i so late contaminated c lo th ing and shoes at the
site. Keep victim quiet and maintain normal body
temperature. E f f e c t s may be d e l a y e d ; keep victim under
observation. /Organophosphorus pe s t i c ide . l iquid or so l id ,
poisonous, not otherwise s p e c i f i e d / **PEER REVIEWED**
[U.S. Department of Transportation. Emergency Response
Guidebook 1990. DOT P 5800.5. Washington, DC: U . S .
Government Printing O f f i c e , 1990.,p. G-55

F l a m m a b l e Properties
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F i r e Pot en t ia l :
1. N o n f l a m m a b l e **PEER REVIEWED** [ F a r m Chemica l s Handbook

1993. W i l l o u g h b y , OH: Meis ter P u b l i s h i n g Co., 1993.,p.
C-163

Hazardous Reactions
Reactivities and I n c o m p a t i b i l i t i e s :

1. I n c o m p a t i b l e with f o l i a r f er t i l izer s . * *PEER REVIEWED* *
[ H a r t l e y , D. and H. K i d d (eds.). The Agrochemical s
Handbook. 2nd ed. Lechworth, Hert s , England: The Royal
Soc i e ty of Chemistry, 1987.,p. A 0 1 3 / A U G 87

Other Safety & H a n d l i n g
S t a b i l i t y / S h e l f L i f e :

1. Decomposed by strong acids and alkali s . Oxidized by strong
oxidizing agents. Decomposes above 200 deg C. **PEER
REVIEWED** [ H a r t l e y , D. and H. K i d d (eds.). The
Agrochemicals Handbook. 2nd ed. Lechworth, Hert s , England:
The Royal Soc i e ty of Chemistry, 1987.,p. A 0 1 3 / A U G 87

2. S t a b l e under normal storage conditions. **PEER REVIEWED**
[Farm Chemicals Handbook 1993. W i l l o u g h b y , OH: Meister
Publishing Co., 1993.,p. C-163

-Shipment Methods and Regulations:
1. No person may / transpor t / o f f e r or accept a hazardous

material for transportation in commerce unless that
material is property classed, described, packaged, marked,
labeled, and in condition for shipment as required or
authorized by... / t h e hazardous materials regulations (49
CFR 171-177)7 **PEERREVEWED** [49 CFR 171.2 ( 1 0 / 1 / 9 0 )

2. Domestic Transportat ion: Chemical: Insec t i c id e , dry, nos.
Primary Hazard Class: Poison B. A poison B is a substance
that is known to be toxic to humans and poses a severe
health hazard if released during transportation. NA 2588.
Labe l(s) required: Poison. A c c e p t a b l e Modes of
Transportation: Air, rail, road, and water. / I n s e c t i c i d e ,

.dry, n o s / * * P E E R R E V I E W E D * * [49 CFR 172.101 ( 1 0 / 1 / 9 0 )
3. Int' l Air Shipment s: Chemical: Pesticides, so l id, toxic,

nos. IMO Class: 6.1. U N 2 5 8 8 . Primary hazard label: Poison,
keep away from food (packag ing group I, H, f f l).
Addit ional packag ing instructions l i s t ed in the table must
also be f o l l o w e d . / P e s t i c i d e s , s o l id , toxic, nos/ **PEER
REVIEWED** [IATA. Dangerous Goods Regulations. 34th ed.
Montreal, Canada and Geneva, Swi t z e r land: Internat ional
Air Transport Association, Quality in Air Transpor t ,
January 1993. 172

4. International Water Shipment s: Chemical: Pes t i c id e s ,
solid, toxic, nos. IMO Class: 6.1, poisons. UN 2588.
Packaging Group: I, n, EL Label(s) required: Poison; or
harmful , stow away from f o o d s t u f f s . /Pe s t i c id e s , solid,
toxic, nos/ **PEER REVIEWED** [IMDG; International
Maritime Dangerous Goods Code; International Maritime
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Organization p.6195 ( 1 9 8 8 )
T O X I C I T Y / B I O M E D I C A L E F F E C T S
Summary
T o x i c Hazard Rating:

1 . C L A S S I F I C A T I O N : C ; p o s s i b l e human carcinogen. B A S I S F O R
CLASSIFICATION: Increased incidence o f urinary b l a d d e r
tumors (adenomas/carcinomas) in male rats. No increase in
tumor incidence occurred in f e m a l e rats or in mice of
either sex. H U M A N C A R C I N O G E N I C I T Y D A T A : None. A N I M A L
C A R C I N O G E N I C I T Y D A T A : Limited. * * P E E R R E V I E W E D * * [ U . S .
Environmental Protect ion A g e n c y ' s I n t e g r a t e d Risk
I n f o r m a t i o n Sys t em ( I R I S ) o n F o s e t y l - a l (39148-24-8) f rom
t h e National Library o f M e d i c i n e ' s TOXNET S y s t e m , November
10,1993

T o x i c i t y Excerpts
Non-Human T o x i c i t y Excerpts:

1. Non-phyto t ox i c when used as directed. ""PEER R E V I E W E D * *
[ H a r t l e y , D. and H. K i d d (eds.). The Agrochemical s
Handbook. 2nd ed Lechworth, Herts , England: The Royal
S o c i e t y of Chemistry, 1987.,p. A 0 1 3 / A U G 87

- 2. Low toxic i ty to birds.... Not toxic to bees. **PEER
REVIEWED** [ H a r t l e y , D. and R Kidd (eds.). The:
Agrochemicals Handbook. 2nd ed. Lechworth, Herts , England:
The Royal Soc i e ty of Chemistry, 1987.,p. A O 1 3 / A U G 87

3. A l i e t t e , a f u n g i c i d e compound, was evaluated for
carcinogenic po t ent ia l by the H e a l t h E f f e c t s Division of
the O f f i c e of Pes t i c ide Programs using a consensus peer
review process and EPA's guide l ine s for risk assessment.
A l i e t t e was categorized as a group C ( p o s s i b l e human)
carcinogen based upon evidence of an increased incidence
of combined benign and malignant urinary b l a d d e r tumors in
a s ingle study involving male Charles River CD rats. The
bladder rumors occurred only at the unusually high top
dose level of a l i e t t e that was tested (40,000/30,000 p p m ) .
The compound was not carcinogenic in f e m a l e Charle s
River-CD rats in the same study, or in CD-1 mice of either
sex in a second study. Monosodium p h o s p h i t e , the main
urinary metabol i t e of a l i e t t e , was also not carcinogenic
in male or f ema l e Charles River-CD rats. A l i e t t e was not
demonstrated to be genotoxic. No structural analogues of
al i e t t e were i d e n t i f i e d . The mechanism of action for the
product ion of b l a d d e r rumors was not i d e n t i f i e d ; however
it did not appear to involve a genotoxic e f f e c t , a
carcinogenic e f f e c t of metaboli tes , or the formation of
renal stones. The data were not found to be s u f f i c i e n t to
quanti fy human cancer risk from al ie t t e . * *PEER
REVIEWED** [Quest JA et al; Regul T o x i c o l Pharmacol 14
( 1 ) : 3 - 1 1 ( 1 9 9 1 )

T o x i c i t y Values
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Non-Human T o x i c i t y Values:

1. LD50 Rat oral 5800 m g / k g **PEER REVIEWED** [ H a r t l e y , D.
and H K i d d (eds.). The Agrochemical s Handbook. 2nd ed.
Lechworth, Hert s , England: The Royal S o c i e t y of Chemi s try,
1 9 8 7 . , p . A 0 1 3 / A U G 8 7

2. LD50 Mouse oral 3700 m g / k g **PEER RE V I E W E D * * [ H a r t l e y , D.
and H. K i d d (eds.). The Agrochemicals Handbook. 2nd ed.
Lechworth, Hert s , England: The Royal S o c i e t y of Chemistry,
1 9 8 7 . , p . A 0 1 3 / A U G 8 7

3. LD50 Rat percutaneous >3200 m g / k g **PEER REVIEWED**
[Worth ing , C.R. and S.B. Walker (eds.). The P e s t i c i d e
Manual - A W o r l d Compendium. 8th ed. Thomton H e a t h , UK:
The British Crop Protection Counci l , 1987. 438

Ecotoxici ty Values:
1. LC50 Rainbow trout 428 m g / 1 / 9 6 hr / C o n d i t i o n s of bioassay

not s p e c i f i e d / **PEER REVIEWED** [ H a r t l e y , D. and H K i d d
(eds.). The Agrochemicals Handbook. 2nd ed. Lechworth,
Herts, England: The Royal S o c i e t y of Chemistry, 1987.,p.
A 0 1 3 / A U G 8 7

Phannacokinetics
"Absorption, Distribution and Excretion:

1. R a p i d l y absorbed, predominant ly through the leaves but
also through the roots, with translocation both
acropetaUy and bas ipe ta l ly. * * P E E R R E V f f i W E D * * [ H a r t l e y ,
D. and H Kidd (eds.). The Agrochemicals Handbook. 2nd ed.
Lechworth, Herts , England: The Royal Soc i e ty of Chemistry,
1 9 8 7 . , p . A 0 1 3 / A U G 8 7

Mechanism of Action:
1. Acts by inhibiting germination of spores or by blocking

development of mycelium. **PEER REVIEWED** [ H a r t l e y , D.
and H. Kidd (eds.). The Agrochemicals Handbook. 2nd ed.
Lechworth, Herts , England: The Royal Soc i e ty of Chemistry,
1987.,p. A 0 1 3 / A U G 87

2. NC 2326, a cultivar of tobacco resistant to race 0 of the
black shank pathogen Phytophthora nicotianae var.
nicotianae, responds to stem inoculation by r a p i d l y
accumulating sesquiterpenoid phytoalexins and activating
phenylalanine ammonia lyase activity at the infec t ion
front In cv. Hicks, a near-isogenic susceptible cultivar,
both responses are slower. Pretreatment of l ea f discs with
propylene oxide, which kil l s the ce l l s , mevinolin, a
s p e c i f i c inhibitor of sesquiterpenoid biosynthesis, or the
non-specific amino transferase inhibitor, aminooxyacetic
acid, inhibit pos t- infec t ion phytoalex in accumulation in
both cultivars, and induce suscept ib i l i ty in cv. NC 2326.
Aminohydrazinophenylpropionic acid, a s p e c i f i c inhibitor
of phenylalanine ammonia lyase activity and
aminoethoxyvinylglycine, an inhibitor of ethylene
biosynthesis, do not a f f e c t the suscept ibi l i ty of either
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H S D B
T o p i c : , F O S E T Y L - A L

cultivate. Plan t s of the cv. Hicks are protected f rom
infec t ion by the systemic pho sphonat e p l a n t pro t e c tant ,
f o s e t y l - A l . Sesqui t erpeno id phytoa l ex in s , l ignin and
ethylene accumulate, and phenylalanine ammonia lyase
activity increases more r a p i d l y in f o s e t y l - A l treated
Hicks stems than in untreated stems. P r o p y l e n e oxide,
mevinolin and aminooxyacetic acid inhibit s e squi t erpenoid
phytoalex in accumulation and the e f f e c t i v e n e s s of
f o s e t y l - A l in cv. Hicks. F o s e t y l - A l does not enhance
sesquiterpenoid p h y t o a l e x i n biosynthesis in cv. NC 2326,
and only marginal ly reduces pa thogen growth in the initial
s tage of infec t ion, b e f or e resistance is expressed.
Mevinolin and aminooxyacetic acid do not induce total
su s c ep t i b i l i ty in f o s e t y l - A l treated NC 2326, indicat ing
that fa c t or s other than sesquiterpenoid phytoalex ins are
also involved in the mode of action of f o s e t y l - A l in this
cultivar. **PEER REVIEWED** [ N e m e s t o t h y G S , Guest D I ;
Physiol Mol Plant Pathol 37 (3): 207-20 ( 1 9 9 0 )

E X P O S U R E S T A N D A R D S & R E G U L A T I O N S
Other Standard s and Regulations

-•FIFRA Requirements:
1. In 1988, Congress amended FIFRA to strengthen and

accelerate E P A ' s reregistration program. T h e nine-year
reregistration scheme mandated by "FIFRA 88" a p p l i e s to
each registered pesticide product containing an active
ingredient ini t ia l ly registered be fore November 1, 1984.
List A consists of the 194 chemical cases (or 350
individual active ingredient s) for which EPA had issued
Registration Standard s prior to the e f f e c t i v e date of
F I F R A ' 8 8 . Lis t: A ; Case: A l i e t t e ; Case N o . : 0646;
Pes t i c ide type: F u n g i c i d e ; Regis trat ion Standard Date:
02701/88; Case S t a t u s : RED Approved 01/91 ; OPP has
reached a decision that some or all uses of the p e s t i c i d e
are e l i g i b l e for reregistration, and issued a
Reregistration E l i g i b i l i t y Document (RED). Some Products
Reregistered: After the Reregistration E l i g i b i l i t y
Document (RED) was issued, the registrant sent OPP the
necessary p r o d u c t - s p e c i f i c data and revised lab e l ing , and
some or all product s containing the p e s t i c i d e were
reregistered.; Active Ingred i en t (AI): F o s e t y l - A l ; AI
Status: OPP has c ompl e t ed a Reregistration E l i g i b i l i t y
Document (RED) for the active ingredient/ca s e . *"PEER
REVIEWED** [USEPA/OPP; S t a t u s of Pes t i c id e s in
Reregistration and S p e c i a l Review p.61 (Mar, 19S2) EPA
700-R-92-004

M O N I T O R I N G A N D A N A L Y S I S M E T H O D S
Analytic Laboratory Methods:

1. Analys i s of product s is by iodometric t i tration and
analysis of residues is by GLC with pho sphoru s- spe c i f i c
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detection. **PEER RE V I E W E D * * [ H a r t l e y , D. a n d H . K i d d
(eds.). The Agrochemicals Handbook. 2nd ed. Lechworth,
Herts , England: The Royal S o c i e t y of Chemistry, 1987.,p.
A 0 1 3 / A u g 8 7
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R T E C S ( R )T o p i c : A l l o p h a n i c acid, 4 , 4 ' - o - p h e n y l e n e b i s ( 3 - t h i o - , d i e t h y l
ester ' '
1 . 0 S U B S T A N C E I D E N T I F I C A T I O N
R T E C S NUMBER: BA3650000
C H E M I C A L N A M E : A l l o p h a n i c acid, 4 , 4 ' - o - p h e n y l e n e b i s ( 3 - t h i o - ,

die thyl ester
CAS NUMBER: 23564-06-939300-54-4
M O L E C U L A R F O R M U L A : C 1 4 - H 1 8 - N 4 - O 4 - S 2
M O L E C U L A R W E I G H T : 370.48
W I S W E S S E R N O T A T I O N : 2 O V M Y U S & M R B M Y U S & M V O 2
S U B S T A N C E I N V E S T I G A T E D A S : Agricul tural Chemica l , Mutagen,

Reproductive E f f e c t o r
L A S T R E V I S I O N D A T E : 9612

2 . 0 S ' Y N O N Y M ( S ) / T R A D E N A M E ( S )
1. B A S 3 2 2 0
2. l ,2-Bis(3-ethoxycarbonyl-2-thioure ido) benzene
3. Carbamic acid, ( l ,2-phenyl eneb i s( in i inocarbono th ioy l))bi s - ,

diethyl ester (9CI)
4. Cercobin
5. Cercobin WP 50%
6. Cerobin

-7. Chipco S p o t K l e e n
8. C l e a r y 3 3 3 6
9. Diethyl 4 , 4 ' - o - p h e n y l e n e b i s ( 3 - t h i o a U o p h a n a t e )
10. Enovit
11. Ethyl thiophanate
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R T E C S ( R )
T o p i c : I H - I m i d a z o l e , l - ( l - ( ( 4 - c h i o r o - 2 - ( i r i f l u o r o m e t h y l ) p h e n y l )
imino)-2-propoxyethyl)-
1 . 0 S U B S T A N C E I D E N T I F I C A T I O N
R T E C S NUMBER: NI4490000
C H E M I C A L N A M E : I H - I m i d a z o l e , l -( l-((4-ch loro-2-

( t r i f l u o r o m c t h y l ) p h e n y l ) i m i n o ) - 2 - p r o p o x y e t h y l ) -
CAS NUMBER: 68694-11-1
M O L E C U L A R F O R M U L A : C 1 5 - H 1 5 - C 1 - F 3 - N 3 - 0
MOLECULAR WEIGHT: 345.78
S U B S T A N C E I N V E S T I G A T E D A S : Agri cu l tura l Chemical
LAST REVISION D A T E : 9204

2.0 SYNONYM(S) / TRADE NAME(S)
1. 4-Chloro-a lpha ,a lpha ,a lpha- t r i f l uoro-N-( 1 -imidazol-1 -yl-2-

p r o p o x y e t h y l i d e n e ) - o - t o l u i d i n e
2. ( E ) - 4 - C h l o r o - a l p h a , a l p h a , a l p h a - t r i f l u o r o - N - ( l - i m i d a z o l - 1 -

yl-2-propoxye thyl idene)-o- to lu id ine
3. 1 -(1 -((4-Chloro-2-(tri f luoromethyl)phenyl)imino)-2-

p r o p o x y e t h y l ) - 1 H-imidazo l e
4. N F - 1 1 4
5. Procure
6. Terraguard
7. T r i f l u m i z o l
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H S D B
T o p i c : A Z B S E P H O S M E T H Y L
S U B S T A N C E I D E N T I F I C A T I O N
Name of Substance:

1. AZESfPHOSMETHYL
CAS Registry Number:

1. 86-50-0
Related HSDB Records:

1. ( A n a l o g ) 411 [ETHYL GUTHION
Synonyms:

1. 1 , 2 , 3 - B E N Z O T R I A Z I N - 4 ( 3 H ) - O N E , 3 - ( M E R C A P T O M E T H Y L ) - ,
O , 0 - D I M E T H Y L P H O S P H O R O D I T H I O A T E **PEERREVIEWED** [ U . S .
Department of H e a l t h and Human Services , Public H e a l t h
Service, Center f o r Disease C o n t r o l , N a t i o n a l I n s t i t u t e
f o r Occupational S a f e t y Heal th . Registry o f T o x i c E f f e c t s
of Chemical Sub s tanc e s (RTECS). N a t i o n a l Library of
M e d i c i n e ' s current MEDLARS f i l e . , p . 86/8606

" 2. 3-(MERCAPTOMETHYL)-l,2,3-BENZOTRIAZIN-4(3H)-ONE
0,0-DIMETHYLPHOSPHORODITHIC)ATE S-ESTER **PEER RE VIEWED**
[U.S. Department of H e a l t h and Human Service s , Pub l i c
H e a l t h Service, Center f or Disease C o n t r o l , Nat i ona l
I n s t i t u t e f o r Occupat ional S a f e t y H e a l t h . Registry o f T o x i c
E f f e c t s o f Chemical S u b s t a n c e s ( R T E C S ) . N a t i o n a l Library
o f Medi c ine ' s current MEDLARS f i l e . , p . 86/8606

3. BENZOTRIAZINE DERIVATIVE OF A METHYL DITHIOPHOSPHATE
**PEER REVIEWED**

4. BENZOTRIAZINEDITHIOPHOSPHOPJC ACID DIMETHOXY E S T E R **PEER
REVIEWED**

5 . D I M E T H Y L D I T H I O P H O S P H O R I C A C I D N - M E T H Y L B E N Z A Z T M I D E E S T E R
**PEER REVIEWED**

6. ENT 23,233 **PEER R E V I E W E D * *
7 . N-METHYLBENZAZIMIDE, DIMETHYLDITHIOPHOSPHORIC ACID E S T E R "

**PEER RE V I E W E D * *
8 . N C I - C 0 0 0 6 6 **PEER REVIEWED**
9. 0 , 0 - D I M E T H Y L

DITHIOPHOSPHATE **PEER REVIEWED** [U.S. Department o f
H e a l t h and Human Service s , Publ i c H e a l t h Service, Center
f o r Disease C o n t r o l , N a t i o n a l I n s t i t u t e f o r Occupational
S a f e t y H e a l t h . Regis try o f T o x i c E f f e c t s o f Chemical
Subs tance s ( R T E C S ) . N a t i o n a l Library o i ' M e d i c i n e ' s current
MEDLARS f i l e . , p . 86/8606

10. 0 , 0 - D I M E T H Y L
S - ( 4 - O X O - l , 2 , 3 - B E N Z O T R L ^ I N O ( 3 ) - M E T H Y L ) T H I O T H I O N O P H O S P H A T E**PEER REVIEWED** [U.S. Department of H e a l t h and Human
Services , P u b l i c H e a l t h Service, Center for Disease



Contro l , N a t i o n a l I n s t i t u t e f o r Occupational S a f e t y
Heal th . Registry o f T o x i c E f f e c t s o f Chemical Substances
( R T E C S ) . N a t i o n a l Library o f M e d i c i n e ' s current MEDLARS
f i l e . , p . 86/8606

11. 0 , 0 - D I M E T H Y L
S - ( 4 - O X O - 3 H - l , 2 ,
3 - B E N Z O T R I A Z I N E O - M E T H Y L ) P H O S P H O R O D I T H I O A T E * * P E E R
REVIEWED** [U.S. Department o f H e a l t h and Human Service s ,
Public H e a l t h Service, Center f or Disease Contro l ,
N a t i o n a l I n s t i t u t e f o r Occupat ional S a f e t y H e a l t h .
Registry o f T o x i c E f f e c t s o f Chemical Subs tance s ( R T E C S ) .
National Library of Medicine's current MEDLARS f i l e . , p .
86/8606

12. 0 , O - D I M E T H Y L
S-(4-OXOBENZOTRIAZINO-3-METHYL)PHOSPHORODITHIOATE * *PEER
REVIEWED**

13. 0 , 0 - D I M E T H Y L S - 4 - O X O - l , 2 , 3 - B E N Z O T R I A Z I N - 3 ( 4 H ) - Y L M E T H Y L
P H O S P H O R O D I T H I O A T E **PEERREVIEWED** [ U . S . Department o f
H e a l t h and Human Services, Public H e a l t h Service, Center
f or Disease Control , National I n s t i t u t e f or Occupational
S a f e t y Heal th . Registry o f T o x i c E f f e c t s o f Chemical
Substances ( R T E C S ) . National Library o f M e d i c i n e ' s current
MEDLARS f i l e . , p . 86/8606

14. 0 , 0 - D I M E T H Y L - S - ( ( 4 - O X O - 3 H - l , 2 ,
3 - B E N Z O T R l A Z I N - 3 - Y L ) - M E T H Y L ) - D r r H I O F O S F A A T ( D U T C H ) **PEER
REVIEWED**

15. 0 , 0 - D I M E T H Y L - S - ( ( 4 - O X O - 3 H - l , 2 ,
3 - B E N Z O T R I A Z I N - 3 - Y L ) - M E T H Y L ) - D I T H I O P H O S P H A T ( G E R M A N )
**PEER REVIEWED**

16. 0 , 0 - D I M E T H Y L - S K l , 2 , 3 - B E N Z O T R I A Z i m T . ^ - K E T O ) M E T H Y L
P H O S P H O R O D I T H I O A T E **PEERREVIEWED** [ U . S . Department o f
H e a l t h and Human Services, Public H e a l t h Service, Center
for Disease Contro l , Nat iona l I n s t i t u t e f or Occupational
S a f e t y Health. Registry o f T o x i c E f f e c t s o f Chemical
Substances (RTECS). National Library of M e d i c i n e ' s current
MEDLARS f i l e . , p . 86/8606

17. O,O-DIMETHYL-S-(BENZAZIMINOMETHYL)DITHIOPHOSPHATE **PEER
REVIEWED**

18. 0 , O - D I M E T I L - S - ( ( 4 - O X O - 3 H - l , 2 ,
3 - B E N Z O T R l A Z r N - 3 - I L ) - M E T I L ) - D I T I O F O S F A T O ( I T A L I A N ) **PEER
REVIEWED**

1 9 . P H O S P H O R O D I T f f i O I C A C I D , 0 , O - D I M E T H Y L E S T E R , S - E S T E R W I T H
3 - ( M E R C A P T O M E T H Y L ) - l , 2 , 3 - B E N Z O T R I A Z I N - 4 ( 3 H ) - O N E * * P E E R
REVIEWED**

20. PHOSPHORODTTHIOIC ACID, O,O-DIMETHYL
S-((4-OXO-l,2 ,3-BENZOTRIAZTN-3(4H)-YL)METHYL) E S T E R **PEER



REVIEWED**
,. 21. S - / 3 , 4 - D I H Y D R O - 4 - O X O - l , 2 , 3 - B E N Z O T R I A Z I N - 3 - Y L M E T I T Y L )

0 , 0 - D I M E T H Y L P H O S P H O R O D I T H I O A T E **PEER R E V I E W E D * * [ U . S .
Department o f H e a l t h and Human Service s , P u b l i c H e a l t h
Service , Cent er f o r Disease C o n t r o l , N a t i o n a l I n s t i t u t e
f o r Occupat ional S a f e t y H e a l t h . Regi s try o f T o x i c E f f e c t s
of Chemical Substances ( R T E C S ) . Nat iona l Library of
M e d i c i n e ' s current MEDLARS f i l e . , p . 86 /8606

22. S - ( 3 , 4 - D I H Y D R O - 4 - O X O - B E N Z O ( A L P H A ) ( l , 2 ,
3 ) T R I A Z I N - 3 - Y L M E T H Y L ) 0 , 0 - D I M E T H Y L P H O S P H O R O D I T H I O A T E
**PEER REVIEWED** [U.S. Department of H e a l t h and Human
Servi c e s , Pub l i c H e a l t h Service , Cent er f o r Disease
C o n t r o l , N a t i o n a l I n s t i t u t e f o r Occupat ional S a f e t y
H e a l t h . Registry o f T o x i c E f f e c t s o f Chemical S u b s t a n c e s
( R T E C S ) . N a t i o n a l Library o f M e d i c i n e ' s current MEDLARS
f i l e . , p . 86/8606

23. 0 ,0-Dimethyl-S-(4-oxobenzo tr iaz in-3-methyl)-di th iopho spha t
(German) **PEER REVIEWED**

_24. 3-(Mercap tome thy l)- l ,2 ,3-b er i zo t r iaz in-4(3H)-one
O,0-dimethyl p h o s p h o r o d i t h i o a t e S-e s t e r **QC REVIEWED**
[U.S. Department of H e a l t h and Human Service s , Publ i c
H e a l t h Service, Center f o r Disease C o n t r o l , N a t i o n a l
I n s t i t u t e f o r Occupational S a f e t y H e a l t h . Registry o f T o x i c
E f f e c t s o f Chemical S u b s t a n c e s ( R T E C S ) . N a t i o n a l Library
o f M e d i c i n e ' s current M E D L A R S f i l e . , p . 86/8606

25. GUTHION **QC R E V I E W E D * * [ G o s s e l i n , R.E., R.P. S m i t h , H . C .
H o d g e . Clinical T o x i c o l o g y of Commercial Produc t s . 5th ed.
Baltimore: W i l l i a m s and Wilk in s , 1984.,p. V-289

26. AZINFOS-METHYL (DUTCH) **PEER RE V I E W E D * *
27. AZINOPHOS-METHYL **PEERREVIEWED**
28. AZINPHOS-METHYL **PEERREVIEWED**
2 9 . A Z I N P H O S - M E T I L E ( I T A L I A N ) * * P E E R R E V I E W E D * *
30. BAY 17147 * * P E E R R E V I E W E D * *
31. BAY 9027 **PEERREVIEWED**
32. BAYER 17147 * * P E E R R E V I E W E D * *
33. BAYER 9027 * * P E E R R E V I E W E D * *
34. Azinpho s methyl **PEERREVIEWED**
35. C A R F E N E **PEER RE V I E W E D * *
36. C O T N E O N **PEER RE V I E W E D * *
37. COTNION **PEERREVIEWED**
38. COTNION METHYL **PEER RE V I E W E D * *
39. CRYSTfflON 2L **PEERREVIEWED**
40. CRYSTHYON **PEER RE V I E W E D * *
41. DBD **PEER REVIEWED** [U.S. Department of H e a l t h and Human

Services, Pub l i c H e a l t h Service , Cent er f o r Disease
Contro l , National I n s t i t u t e f o r Occupational S a f e t y
Health . Registry o f T o x i c E f f e c t s o f Chemical Subs tance s
(RTECS). National Library o f Medic ine ' s current MEDLARS



f i l e . , p . 86/8606
42. GOTHNION **PEER RE V I E W E D * *
43. GUSATtflON * *PEER REVIEWED**
44. GUSATfflON25 **PEERREVIEWED**
4 5 . G U S A T H I O N K **PEERREVIEWED**
46. GUSATHION M **PEERREVIEWED**
47. GUS ATHION M E T H Y L **PEER RE V I E W E D * *
48. G U S A m i O N - 2 0 **PEER RE V I E W E D * *
49. METHYLAZINPHOS **PEER RE V I E W E D * *
50. METHYLGUSATHION **PEER REVIEWED**
51. METIUnUAZOTION **PEER REVIEWED**
52. EPA Shaughne s sy #058001 **QC RE V I E W E D * * [ P u r d u e

University; N a t i o n a l P e s t i c i d e I n f o r m a t i o n Retrieval
S y s t e m ( 1 9 8 8 )

Molecular F o r m u l a :
1. C 1 0 - H 1 2 - N 3 - 0 3 - P - S 2 **QC RE V I E W E D * * [ H a r t l e y , D. a n d H .

K i d d (eds.). The Agrochemical s Handbook . 2nd ed.
Lechworth, H e r t s , England: The Royal S o c i e t y of Chemistry,
1987.,p. A 0 2 6 / A u g 87

Wiswessar Line N o t a t i o n :
1 . T66BNNNVJD1SPS&01&01 **PEERREVIEWED** [ U . S . Department

of H e a l t h and Human Services , Publ i c H e a l t h Service,
Center f or Disease Contro l , N a t i o n a l I n s t i t u t e f or
Occupational S a f e t y H e a l t h . Registry o f T o x i c E f f e c t s o f
Chemical Subs tance s ( R T E C S ) . Nat iona l Library of
Medic ine ' s current MEDLARS f i l e . , p . 86/8606

R T E C S Number:
1 . N I O S H / T E 1 9 2 5 0 0 0

S h i p p i n g N a m e / N u m b e r - D O T / U N / N A / I M C O :
I 1. NA 2783; Azinopho s methyl mixture, liquid

S T C C Number:
1. 49 215 26; Azinpho s methyl or Guthion (agricultural

insecticides, not elsewhere c l a s s i f i e d , l i q u i d )
2. 49 215 27; Azinpho s methyl or Guthion (agricul tural

insecticides, not elsewhere c l a s s i f i e d , other than l i q u i d )
3. 49 215 28; Azinophos methyl or Guthion (insec t i c ide s ,

other than agricultural, not elsewhere c l a s s i f i e d )
4. 49 215 29; Azinpho s methyl mixture or Guthion mixture,

liquid (agricultural insec t i c ide s , not elsewhere
c l a s s i f i e d , l i q u i d )

M A N U F A C T U R E / U S E I N F O R M A T I O N
Methods of Manufacturing:

1. Azinophosinethyl is produced by the reaction of
N-bromoethylazimidobenzoyl with sodium
d ime thy ld i th i opho sphor i c acid. **QC REVIEWED** [Nat iona l
Research Council. Drinking Water & H e a l t h Volume 1.
Washington, DC: National Academy Press, 1977. 604

Formulat ions /Preparat ions:
1. SPRAY CONCN (1.5 AND 2.0 LB/US GAL); 20, 40% W E T T A B L E



POWDER (BAYER); 25%, 50% W E T T A B L E POWDER ( M O B A Y ) ;
EMULSIFIABLE C O N C N 2 0 % . **PEER R E V I E W E D * * [ S p e n c e r , E. Y.
G t i d e to the Chemica l s Used in Crop Pro t e c t i on . 7th ed.
P u b l i c a t i o n 1093. Research I n s t i t u t e , A g r i c u l t u r e Canada,
Ottawa, Canada: I n f o r m a t i o n Canada , 1982. 27

2. Gust ion MS, wet table powder (250 g azinphos-methyl + 75 g
d e m e t o n - S - m e t h y l s u l f o n e ) **QC RE V I E W E D * * [ W o r t h i n g , C.R.
and S.B. Walker (ed s .) . The P e s t i c i d e Manual - A W o r l d
C o m p e n d i u m . 8 t h e d . T h o m t o n H e a t h , U K : T h e Bri t i sh Crop
Prote c t i on Counci l , 1987. 41

3. Mixed f o r m u l a t i o n s : (az inopho s-methyl +) az inophos-e thyl
**QC REVIEWED** [ H a r t l e y , D. and H. Kidd (eds .). The
A g r o c h e m i c a l s H a n d b o o k . 2nd ed. Lechworth, H e r t s , Eng land:
The Royal S o c i e t y of Chemis try, 1987.,p. A 0 2 6 / A u g 87

Manufac tur er s :
1. Bayer USAInc, Hq, One M e l l o n Center , 500 Grant St,

P i t t s b u r g h , PA 15219-2502, (412) 394-5500; S u b s i d i a r y :
Mobay Corp, Mobay Rd, P i t t s b u r g h , PA 15250-9741, (412)
777-2000; A g r i c u l t u r a l C h e m i c a l s Division, Hawthorn Rd, PO
Box 4913, Kansas City, MO 64120, (816) 242-2000 **QC

- REVIEWED** [SRI. 1988 Directory of Chemical Producer s -
United S t a t e s of America. Menlo Park, CA: SRI
I n t e r n a t i o n a ] , 1988. 821

Other M a n u f a c t u r i n g I n f o r m a t i o n :
1. A p p l i c a t i o n rates: 0.047 to 10.35 Ib active

i n g r e d i e n t / a c r e **PEER RE V I E W E D * * [ P u r d u e Universi ty;
N a t i o n a l P e s t i c i d e I n f o r m a t i o n Retrieval S y s t e m ( 1 9 8 7 )

2. PREPN: LORENZ, US PATENT 2,758,115 (1956 TO BAYER). **QC
REVIEWED** [The Merck I n d e x . 10th ed. Rahway, New Jers ey:
Merck Co., Inc., 1983. 131

3. T y p e s and me thod s of a p p l i c a t i o n : F o l i a r (by ground or
aerial equ ipment); u l t ra low volume f o l i a r a p p l i c a t i o n ,
soil a p p l i c a t i o n , and t r a n s p l a n t water a p p l i c a t i o n . **QC
REVIEWED** [ P u r d u e Univers i ty; N a t i o n a l P e s t i c i d e
I n f o r m a t i o n Retrieval S y s t e m ( 1 9 8 7 )

M a j o r Uses:
1. N o n s y s t e m i c in s e c t i c id e and acaricide **QC R E V I E W E D * *

[Verschueren, K. H a n d b o o k of Environmental Data of Organic
Chemical s . 2nd ed. New York , NY: Van N o s t r a n d Reinhold
Co., 1983. 226

2. O r g a n o s p h o s p h a t e in s e c t i c i d e , acaricide, m o l u s c i c i d e **QC
REVIEWED** [ P u r d u e University; N a t i o n a l P e s t i c i d e
I n f o r m a t i o n Retrieval S y s t e m ( 1 9 8 8 )

Consumption Patterns:
1. INSECTICIDE FOR D E C I D U O U S FRUITS & NUTS, 53%; COTTON, 17%;

SOYBEANS, 10%; V E G E T A B L E S , 10%; CITRUS, 3%; O T H E R FIELD
C R O P S , 7% ( 1 9 8 2 ) . * * P E E R R E V I E W E D * * [SRI

2. ( 1 9 7 8 ) 1.09X10+9 G (CONSUMPTION-INCL IMPORTS) **PEERREVIEWED** [SRI



3. ( 1 9 8 2 ) 1.36X10+9 G (CONSUMPTION-1NCL IMPORTS) **PEER
REVIEWED** [ S R I

U . S . I m p o r t s :
1 . ( 1 9 7 8 ) 7.18X10+7 G (PRTNCPL CUSTMS DISTS) **PEER

REVIEWED** [ S R I
2. ( 1 9 8 2 ) 4.85X10+7 G (PRINCPL CUSTMS DISTS) **PEER

REVIEWED** [ S R I
C H E M I C A L & P H Y S I C A L P R O P E R T I E S

C o l o r / F o r m :
1. C o l o r l e s s crys tal s **QC REVIEWED** [ W o r t h i n g , C.R. and

S.B. Walker (eds .). The P e s t i c i d e Manual - A W o r l d
Compend ium. 8 th ed . T h o r n t o n H e a t h , UK: The British C r o p
Protect ion Counci l , 1987. 41

2. BROWN W A X Y SOLID **QC REVIEWED** [Sax, N.I. and R.J.
Lewis, Sr. (eds.). Hawley ' s Condens ed Chemical Dictionary.
11th ed. New York: Van N o s t r a n d Reinhold Co., 1987. 110

3. Co lor l e s s c ry s ta l l s or a brown waxy so l id . **QC REVIEWED**
[ N I O S H . N I O S H Pocket G u i d e t o Chemical Hazards . D H H S
(NIOSH) Publ i ca t ion No. 94-116. Washington, D.C.: U.S.
Government Printing O f f i c e , J u n e 1994. 22

Melting Point:
1. 73-74 DEG C **PEER RE V I E W E D * * [The Merck Index . 10th ed.

Rahway, New Jersey: Merck Co., Inc., 1983. 131
Molecular Weigh t:

1. 317.34 **PEER REVIEWED** [U.S. Department of H e a l t h and
Human Services, Publ i c H e a l t h Service, Center f or Disease
Control , Nat i ona l I n s t i t u t e f o r Occupational S a f e t y
Health . Registry o f T o x i c E f f e c t s o f Chemical Subs tanc e s
(RTECS). National Library o f Medic ine ' s current MEDLARS
f i l e . , p . 86/8606

Corrosrvity:
1. Non-corrosive **QC REVIEWED** [ H a r t l e y , D. and H. K i d d

(eds.). The Agrochemical s Handbook. 2nd ed. Lechworth,
Herts , England: The Royal S o c i e t y of Chemistry, 1987.,p.
A 0 2 6 / A U G 87

D e n s i t y / S p e c i f i c Gravity:
1.1.44 @ 20 DEG C/4 DEG C **PEERREVIEWED** [The Merck

Index. 10th ed. Rahway, New Jersey: Merck Co., Inc., 1983.
131

Heat of Combustion:
1. -8,600 Btu/lb= -4,800 cal/g= -200X10+5 J/k (est) **QC

REVIEWED** [U.S. Coast Guard, Department of
Transportation. CHRIS - Hazardous Chemical Data. Volume
n. Washington, D.C.: U.S. Government Printing O f f i c e ,
1984-5.

OctanolAVater Partit ion C o e f f i c i e n t :
1. log Kow= 2.75 (measured) * * Q C R E V I E W E D * * [Hansch , C. and

A, Leo. The Log P Database. Claremont, CA: Pomona C o l l e g e ,
1987. 368



S o l u b i l i t i e s :
1 . SOL IN METHANOL, ETHANOL, PROPYLENE GLYCOL, XYLENE, OTHERO R ' G A N I C S O L V E N T S * * P E E R R E V I E W E D * * [ T h e M e r c k index , i o t h

ed. Rahway, New Jersey: Merck Co., Inc., 1983. 131
2. 33 ppm in water @ 20 deg C **QC REVIEWED** [ W o r t h i n g , C.R.

and S.B. W a l k e r (eds.). The P e s t i c i d e Manual - A W o r l d
C o m p e n d i u m . 8 th ed . T h o m t o n H e a t h , UK: The Brit i sh C r o p
Prot e c t i on C o u n c i l , 1987. 41

3. > 1 kg/1 d i c h J o r o m e t h a n e **QC RE V I E W E D * * [ W o r t h i n g , C.R.
and S.B. W a l k e r (eds .). The P e s t i c i d e Manual - A W o r l d
Compendium. 8 th ed . T h o m t o n H e a t h , UK: The British Crop
Prot e c t i on C o u n c i l , 1987. 41

4. > 1 kg/1 toluene **QC REVIEWED** [ W o r t h i n g , C.R. and S.B.
W a l k e r (eds.). The P e s t i c i d e Manual - A W o r l d C o m p e n d i u m .
8 th ed . T h o m t o n H e a t h , UK: The Brit i sh C r o p Prot e c t i on
Counc i l , 1987. 41

S p e c t r a l Proper t i e s :
1. INDEX OF REFRACTION: 1.6115 @ 76 DEG C/D **PEER RE V I E W E D * *

[ S p e n c e r , E. Y. G u i d e to the Chemica l s Used in C r o p
Protection. 7th ed. Publ i ca t ion 1093. Research I n s t i t u t e ,
Agri cu l tur e Canada, Ottawa, Canada: I n f o r m a t i o n Canada,
1982. 27

2. Inten s e mass spectral peaks: 132 m/z (100%), 77 m/z (91%),
160 m/z (45%), 104 m/z (33%) **QC REVIEWED** [Kites, R.A.
H a n d b o o k of Mass S p e c t r a of Environmental Contaminants.
Boca Raton, FL: CRC Press Inc., 1985. 327

3. Intens e mass spectral peaks: 93 m/z, 317 m/z **QC
REVIEWED** [Pfleger, K., H. Maurer and A. Weber. Mass
S p e c t r a l and GC Data of Drugs, Poisons and their
Metabo l i t e s . Parts I and H Mass S p e c t r a I n d e x e s .
Weinheim, F e d e r a l R e p u b l i c of Germany. 1985. 559V a p o r Pressure:

1. Less than 1 mPa at 20 deg C **QC REVIEWED** [Worthing,
C.R. and S.B. Walker (eds .). The P e s t i c i d e Manual - A
W o r l d Compend ium. 8 th ed . T h o m t o n H e a t h , UK: The British
Crop Pro t e c t i on Counci l , 1987. 41

Other C h e m i c a l / P h y s i c a l P r o p e r t i e s :
1. Recrys ta l l i zab l e f r o m methanol and i s opropano l **QC

REVIEWED** [Hart l ey , D. a n d H . Kidd (eds .). The
Agrochemicals Handbook. Old Woking, Surrey, United
K i n g d o m : Royal S o c i e t y o f Chemi s t ry/Unwin Brothers L t d . ,
1983.,p. A026/0ct 83

2. Decompose s above 200 deg C **QC REVIEWED** [Hartley, D.
and H. Kidd (eds.). The Agrochemical s Handbook . 2nd ed.
Lechworth, H e r t s , England: The Royal S o c i e t y of Chemistry,
1987.,p. A 0 2 6 / A u g 87

3. RAPIDLY HYDROLYZED BY COLD ALKALI OR ACID **QC REVIEWED**
[ W o r t h i n g , C.R. and S.B. Walker (eds.). The P e s t i c i d e
Manual - A World Compendium. 8th ed. Thomton Heath, UK:



The British Crop Prot e c t i on C o u n c i l , 1987. 41
S A E E T Y & H A N D L I N G
Emergency G u i d e l i n e s :

DOT Emergency G u i d e l i n e s :
1. H e a l t h Hazard s : Poi sonous; may be f a t a l if i n h a l e d ,

swallowed or absorbed through skin. Contac t may cause
burns to skin and eyes. R u n o f f f r o m f i r e control or
d i l u t i o n water may give off po i sonous gases and cause
water p o l l u t i o n . Fire may produce i rr i ta t ing or po i sonous
gases. **QC RE V I E W E D * * [Department of Transpor ta t i on .
Emergency Response Guidebook 1987. D O T P 5800.4.
Washington, DC: U . S . Government Print ing O f f i c e , 1987.,p.
G-55

2. Fire or Explo s i on: S o m e of these mat er ia l s may burn, but
none of them ignites r eadi ly . Container may e x p l o d e
v i o l en t ly in heat of f i r e . **QC R E V I E W E D * * [ D e p a r t m e n t of
T r a n s p o r t a t i o n . Emergency Response Guidebook 1987. DOT P
5800.4. Washington, DC: U . S . Government P r i n t i n g O f f i c e ,
1987.,p. G-55

3-. Emergency Action: K e e p unnecessary p e o p l e away; i so late
hazard area and deny entry. S t a y upwind, out of low areas,
and venti late closed spaces b e fore entering. Self
contained breathing apparatus and chemical pro t e c t ive
clothing which is s p e c i f i c a l l y recommended by the s h i p p e r
or producer may be worn but they do not provide thermal
pro t e c t i on unless it is s ta t ed by the c l o th ing
manufacturer. Structural f i r e l i g h t e r ' s pro t e c t ive c lo thing
is not e f f e c t i v e with these materials. Remove and i s o la t e
contaminated c lo thing at the site. CALL C H E M T R E C AT
1-800-424-9300 AS SOON AS P O S S I B L E , e spec ia l ly if there is
no local hazardous materials team available. **QC
REVIEWED** [Department of Transpor ta t i on . Emergency
Response Guidebook 1987. DOT P 5800.4. Washington, DC:
U . S . Government Printing O f f i c e , 1987.,p. G-55

4. Fire: S m a l l Fire s : Dry chemical, C02, H a l o n , water spray
or standard foam. Large Fires: W a t e r spray, fog or
standard f oam is recommended. Move container f r o m f i r e
area if you can do it without risk. F i g h t f i r e f r o m
maximum distance. S t a y away f rom ends of tanks. Dike f i r e
control water for later d i spo sa l ; do not scatter the
material. **QC REVIEWED** [Department of Transpor ta t i on .
Emergency Response Guidebook 1987. D O T P 5800.4.
Washington, DC: U . S . Government Printing O f f i c e , 1987.,p.
G-55

5. Spill or Leak: Do not touch s p i l l e d material; s t op leak if
you can do it without risk. Use water spray to reduce
vapors. Small Spills: Take up with sand or other
noncombustible absorbent material and p lac e into
containers for later d i spo sa l . Smal l Dry Spil l s: With
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clean shovel p lace material into clean, dry container and
cover; move containers f r o m s p i l l area. Large Spills: Dike
far 4*ahead o f l iquid s p i l l f or la t er d i s p o s a l . **QC
REVIEWED** [Depar tment o f T r a n s p o r t a t i o n . Emergency
Response Guidebook 1987. DOT P 5800.4. Washington, DC:
U . S . Government Print ing O f f i c e , 1987.,p. G-55

6. F i r s t A i d : Move victim to f r e s h air and call emergency
medical care; if not breathing, give a r t i f i c i a l
re sp ira t ion; if breathing is d i f f i c u l t , give oxygen. In
case of contact with material, i m m e d i a t e l y f l u s h skin or
eyes with running water for at leas t 15 minutes. S p e e d in
removing material f r o m skin is of extreme importance.
Remove and i s o l a t e contaminated c l o t h i n g and shoes at the
site. K e e p victim quiet and maintain normal body
t emperature . E f f e c t s may be d e l a y e d ; keep victim under
observation. **QC RE V I E W E D * * [Department of
T r a n s p o r t a t i o n . Emergency Response G u i d e b o o k 1987. D O T P
5800.4. Wash ing ton , DC: U . S . Government Print ing O f f i c e ,
1987.,p. G-55

Fire F i g h t i n g I n f o r m a t i o n
•Fire F i g h t i n g Procedures:

1. Self contained breathing apparatus with a. full f a c ep i e c e
operated in pressure demand or other p o s i t i v e pres sure
mode /when f i g h t i n g f i r e / . **QC REVIEWED** [Macki son, F.
W., R. S. Stricoff, and L. J. P a r t r i d g e , Jr. (ed s .) .
NIOSH/OSHA - Occupational H e a l t h Guide l ine s f o r Chemical
Hazards . D H H S ( N I O S H ) P u b l i c a t i o n N o . 81-123 ( 3 V O L S ) .
Washington, DC: U . S . Government P r i n t i n g O f f i c e , J a n .
1981.5

2. If material is on f i r e or involved in a f ire: Use water in
f l o o d i n g quanti t i e s as f o g . S o l i d streams of water may be
i n e f f e c t i v e . Cool a l l a f f e c t e d containers with f l o o d i n g
quanti t i e s of water. Apply water f r o m as far a d i s tance as
po s s i b l e . Use foam, dry chemical, or carbon d i o x i d e . K e e p
run off water out of sewers and water sources. / A z i n p h o s
methyl (or) guthion (agricul tural i n s e c t i c i d e s , not
elsewhere c l a s s i f i e d , other than l i q u i d ) / **QC REVIEWED**
[ A s s o c i a t i o n of American Railroads. Emergency H a n d l i n g of
H a z a r d o u s M a t e r i a l s in S u r f a c e T r a n s p o r t a t i o n . Washington,
D.C.: Assoc. of American Railroads ,Hazardous Mater ia l s
S y s t e m s (BOE), 1987. 71

3. If material is on f i r e or involved in a f ire: Do not
extinguish f i r e unless f l o w can be s t o p p e d . Use water in
f l o o d i n g quanti t ie s as f o g . S o l i d streams of water may be
i n e f f e c t i v e . Cool a l l a f f e c t e d containers with f l o o d i n g
quantities of water. Apply water f r o m as far a di s tance as
poss ible . Use foam, dry chemical, or carbon dioxide. K e e p
run off water out of sewers and water sources. / A z i n p h o s
methyl (or) guthion (agricultural insecticides, not



elsewhere c l a s s i f i e d , l i q u i d ) / **QC REVIEWED**
[Associat ion of American Railroads. Emergency H a n d l i n g of
Hazardous Material s in S u r f a c e T r a n s p o r t a t i o n . Washington,
D.C.: Assoc. of American R a i l r o a d s , H a z a r d o u s M a t e r i a l s
S y s t e m s (BOE), 1987.71

Toxi c Combust ion Produc t s:
1. Hazardous decompos i t ion product s: T o x i c gases and vapors

(such as s u l f u r d i o x i d e , oxides of nitrogen, p h o s p h o r i c
acid mist, and carbon monoxide) may be released f r o m a
f i r e involving azinphos methyl. **QC REVIEWED** [Macki son,
F. W., R. S. Stricoff, and L. J. Par tr idge , Jr. (ed s .) .
N I O S H / O S H A - Occupational H e a l t h G u i d e l i n e s f o r Chemical
Hazards. D H H S ( N I O S H ) P u b l i c a t i o n N o . 81-123 ( 3 V O L S ) .
Washington, DC: U.S. Government Print ing O f f i c e , Jan.
1981.2

Explos ive Limits and Pot en t ia l :
1. When exposed to high temperatures or f l a m e , the containers

may e xp l od e . **QC REVIEWED** [ A s s o c i a t i o n of American
Railroads. Emergency H a n d l i n g of H a z a r d o u s Mater ia l s in

-Surface Transportation. Washington, D.C.: Assoc. of
American Railroads,Hazardous Mater ia l s S y s t e m s (BOE),
1987. 71

Hazardous Reactions
Reactivities and I n c o m p a t i b i l i t i e s :

1. Incompat ib i l i t i e s: Contact with strong oxidizers may cause
f i r e s and explo s ions . **PEERREVIEWED** [Mackison, F. W.,
R_ S. Stricoff, and L. J. Partr idge , Jr. (eds.).
NIOSH/OSHA - Occupational Heal th Guidelines for Chemical
Hazards. DHHS(NIOSH) Publ i ca t ionNo. 81-123 (3 V O L S ) .
Washington, DC: U.S. Government Printing O f f i c e , Jan.
1981.2

Decomposition:
1.... decomposes at elevated temperatures **QC REVIEWED**

[Purdue University; Nat iona l P e s t i c i d e I n f o r m a t i o n
Retrieval Sys t em ( 1 9 8 8 )

Warning Propert ie s
Odor T h r e s h o l d :

1. Detection: 0.0002 mg/kg water **QC REVIEWED**
[Verschueren, K. Handbook of Environmental Data of Organic
Chemicals. 2nd ed. New York, NY: Van Nostrand Reinhold
Co., 1983. 226

Skin, Eye, and Respiratory Irri ta t ions:
1. Irritating to eyes and skin. **QC REVIEWED** [Commis s ion

of the European Communities. L e g i s l a t i o n on Dangerous
Substances - C l a s s i f i c a t i o n and Labe l l ing in the European
Communities. Vol. JJ, London and Trotman Ltd., 1989. 98

Preventive Measures
Protective Equipment and Clothing:

1. Employees should be provided with and required to use
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impervious c l o t h i n g ... f a c e s h i e l d s (e igh t- inch minimum),
and other a p p r o p r i a t e p ro t e c t i v e c l o t h i n g necessary to
prevent skin contact with azinphos-methyl or l i q u i d s
containing az inpho s-methyl , where skin contact may occur.
**QC REVIEWED** [Macki s on , F. W., R. S. Stricoff, and L.
I P a r t r i d g e , J r . (eds .). N I O S H / O S H A - Occupat ional H e a l t h
G u i d e l i n e s f o r Chemical H a z a r d s . D H H S ( N I O S H )
P u b l i c a t i o n N o . 81-123 (3 V O L S ) . W a s h i n g t o n , DC: U.S.
Government Print ing O f f i c e , Jan. 1981. 3

2. E m p l o y e e s should be prov id ed with and required to use dust
and s p l a s h p r o o f s a f e t y g o g g l e s where azinphos-methyl or
l i q u i d s containing azinphos-methyl may contact the eyes.
**QC REVIEWED** [Macki son, F. W., R. S. Stricoff, and L.
J . P a r t r i d g e , J r . (eds .). N I O S H / O S H A - Occupa t i ona l H e a l t h
G u i d e l i n e s f o r Chemical H a z a r d s . D H H S ( N I O S H )
P u b l i c a t i o n N o . 81-123 (3 VOLS). W a s h i n g t o n , DC: U.S.
Government Prin t ing O f f i c e , Jan. 1981. 3

3. Wear boot s , p r o t e c t i v e gloves ... / A z i n o p h o s methyl (or)
guthion (agr i cu l t ura l in s e c t i c id e s , not elsewhere
s p e c i f i e d , l i q u i d ) / **QC REVIEWED** [ A s s o c i a t i o n o f
American Railroads. Emergency H a n d l i n g of Hazardou s
Mater ia l s in S u r f a c e T r a n s p o r t a t i o n . Washington, D.C.:
Assoc. o f American R a i l r o a d s , H a z a r d o u s M a t e r i a l s S y s t e m s
(BOE), 1987. 71

4. Wear ... natural rubber gloves ... **QC REVIEWED** [ F a r m
Chemical s H a n d b o o k 1989. W i l l o u g h b y , OH: M e i s t e r
P u b l i s h i n g Co., 1989.,p. C-31

5. Wear a p p r o p r i a t e personal pro t e c t iv e c l o t h i n g to prevent
skin contact. **QC REVIEWED** [NIOSH. NIOSH Pocket G u i d e
t o Chemical Hazard s . D H H S ( N I O S H ) P u b l i c a t i o n N o . 94-116.
Washington, D.C.: U.S. Government Print ing O f f i c e , J u n e
1994. 22

6. Wear a p p r o p r i a t e eye pro t e c t i on to prevent eye contact.
**QC REVIEWED** [ N I O S H . N I O S H Pocket G u i d e t o Chemical
Hazards. D H H S ( N I O S H ) P u b l i c a t i o n N o . 94-116. W a s h i n g t o n ,
D.C.: U.S. Government Prin t ing O f f i c e , J u n e 1994. 22

7. F a c i l i t i e s for quickly drenching the body should be
provided within the immediate work area for emergency use
where there is a p o s s i b i l i t y of exposure. [Note: It is
intended that these f a c i l i t i e s should provide a s u f f i c i e n t
quantity or f l o w of water to quickly remove the substance
f r o m any body areas l ike ly to be expo s ed . The actual
determination of what cons t i tu t e s an adequate quick drench
f a c i l i t y d e p e n d s on the s p e c i f i c circumstances. In certain
instances, a d e l u g e shower should be r ead i ly avai lable ,
whereas in others, the a v a i l a b i l i t y of water f r o m a sink
or hose could be considered adequate.] **QC REVIEWED**
[ N I O S H . N I O S H Pocket Guide t o Chemical Hazards . D H H S
( N I O S H ) P u b l i c a t i o n N o . 94-116. Washington, D.C.: U.S.
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Government Print ing O f f i c e , J u n e 1994. 22
8. Recommendations for r e sp ira tor s e lec t ion. Max concn for

use: 2 mg/cu m. Resp ira tor C l a s s ( e s ) : Any c h e m i c a l :

cartridge re sp irator with organic vapor car tr idge(s) in
combination with a du s t , mist, and f u m e f i l t e r . Any
s u p p l i e d - a i r re spirator. **QC REVIEWED** [ N I O S H . N I O S H
Pocket G u i d e t o Chemical Hazard s . D H H S ( N I O S H ) P u b l i c a t i o n
No. 94-116. Wash ing t on , B.C.: U . S . Government Print ing
O f f i c e , J u n e 1994. 22

9. Recommendations for r e sp ira tor se lect ion. Max concn for
use: 5 mg/cu m. Respirator C l a s s ( e s ) : Any s u p p l i e d - a i r
respirator operated in a continuous f l o w mode. Any
powered, a i r-pur i fy ing re sp irator with organic vapor
car tr idge(s) in combination with a du s t , mist, and fume
f i l t e r . **QC REVIEWED** [NIOSH. NIOSH Pocket Guide to
Chemical Hazards . D H H S ( N I O S H ) P u b l i c a t i o n N o . 94-116.
Washington, D.C.: U . S . Government Printing O f f i c e , June
1994. 22

10. Recommendations for re sp irator se lec t ion. Max concn for
-use: 10 mg/cu m. Respirator C l a s s ( e s ) : Any chemical

cartridge respirator with a full f a c e p i e c e and organic
vapor cartr idge(s) in combination with a h i g h - e f f i c i e n c y
part iculate f i l t e r . Any air-puri fying, f u l l - f a c e p i e c e
respirator (gas mask) with a chin-style, f ront- or
back-mounted organic vapor canister having a
high-e f f i c i ency part iculate f i l t e r . Any powered,
air-purifying respirator with a t i g h t - f i t t i n g f a c e p i e c e
and organic vapor cartr idge(s) in combination with a
h igh-e f f i c i ency par t i cu la t e f i l t e r . Any s u p p l i e d - a i r
respirator that has a t i g h t - f i t t i n g f a c e p i e c e and is
operated in a cont inuous- f low mode. Any s e l f - con ta ined
breathing appara tu s with a f u l l f a c e p i e c e . Any
s u p p l i e d - a i r respirator with a full f a c e p i e c e . **QC
REVIEWED** [ N I O S H . N I O S H Pocket Guide t o Chemical Hazards .
DHHS (NIOSH) Publ i ca t ion No. 94-116. Washington, D.C.:
U . S . Government Printing O f f i c e , J u n e 1994. 22

11. Recommendations for respirator selection. Condit ion:
Emergency or planned entry into unknown concn or JDLH
conditions: Respirator C l a s s ( e s ) : Any s e l f-contained
breathing apparatu s that has a f u l l f a c e p i e c e and is
operated in a pressure-demand or other pos i t ive-pres sure
mode. Any s u p p l i e d - a i r re spirator that has a full
fac ep i e c e and is operated in a pressure-demand or other
positive-pressure mode in combination with an auxiliary
self-contained breathing apparatus operated in
pressure-demand or other posi t ive-pressure mode. **QC
REVIEWED** [NIOSH. NIOSH Pocket Guide to Chemical Hazards.
DHHS (NIOSH) Publication No. 94-116. Washington, D.C.:
U.S. Government Printing O f f i c e , June 1994. 22 .
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12. Recommendations for r e sp ira tor s e l e c t ion. C o n d i t i o n :
Escape f r o m s u d d e n l y occurring re sp iratory hazards:
Rfesp ira tor Class(es): Any air-purifying, f u l l - f a c e p i e c e
respirator (gas mask) with a chin-style, f r o n t - or
back-mounted organic vapor canister having a
h i g h - e f f i c i e n c y p a r t i c u l a t e f i l t e r . A n y a p p r o p r i a t e
e s cape- type , s e l f - c o n t a i n e d breathing a p p a r a t u s . **QC
R E V I E W E D * * [ N I O S H . N I O S H Pocket G u i d e t o Chemical Hazard s .
D H H S ( N I O S H ) P u b l i c a t i o n N o . 94-116. W a s h i n g t o n , B.C.:
U.S. Government Prin t ing O f f i c e , J u n e 1994. 22

Other Protec t ive Measures:
1. Contact lenses should not be worn when, working with this

chemical. **QC REVIEWED** [NIOSH. Pocket G u i d e to Chemical
Hazards. 2nd Printing. DHHS (NIOSH) Publ. No. 85-114.
Washington, D.C.: U.S. Dept . of H e a l t h and Human Service s ,
NIOSH/Supt.of Documents, GPO, February 1987. 55

2. Contac t l ens use in indus try is controvers ial . A survey of
100 corporat ions re su l t ed in the recommendation that each
company e s t ab l i s h their own contact lens use p o l i c y . One
presumed hazard of contact lens use is p o s s i b l e chemical
entrapment. /It was/ f ound that contact lens minimized
injury or pro t e c t ed the eye. The eye was . a f f o r d e d more
p r o t e c t i o n f r o m l iquid irritants. Sof t contact lenses do
not worsen corneal damage f rom strong chemicals and in
some cases could a c tua l ly protec t the eye. Overall, the
l i t e ra ture s u p p o r t s the wearing of contact lenses in
indus tr ia l environments as part of the standard eye
protection, eg, f a c e sh ie ld s; however, more data are
needed to e s tab l i sh the value of contact lenses. **QC
REVIEWED** [ R a n d o l p h SA, Zavon MR; J Occup Med 29: 237-42
(1987)

3. Respirators may be used when engineering and work pract ice
controls are not t e chni ca l ly f e a s i b l e , when such contro l s
are in the proces s of being i n s t a l l e d , or when they f a i l
and need to be s u p p l e m e n t e d . Respirator s may also be used
for operat ions which require entry into tanks or c losed
vessels , and in emergency s i tuat ions . If the use of
re sp irator s is necessary, the only r e sp ira tor s p ermi t t ed
are those that have been approved by the Mine S a f e t y and
H e a l t h A d m i n i s t r a t i o n ( f o r m e r l y Mining Enforcement and
S a f e t y A d m i n i s t r a t i o n ) or by the N a t i o n a l I n s t i t u t e for
Occupational S a f e t y and H e a l t h . In a d d i t i o n to r e sp ira tor
selection, a c o m p l e t e r e sp ira tory pro t e c t i on program
should be ins t i tu t ed which inc lude s regular training,
maintenance, inspection, cleaning, and evaluation. **PEER
REVIEWED** [Mackison, F. W., R. S. Stricoff, and L. J.
Partridge, Jr. (ed s .) .-NIOSH/OSHA - Occupational H e a l t h
G u i d e l i n e s f o r Chemical Hazards . D H H S ( N I O S H )
Publ i ca t i onNo. 81-123 (3 VOLS). Washington, DC: U.S.
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Government Print ing O f f i c e , J a n . 1981. 3
4. If an employees' c lo thing has had any p o s s i b i l i t y of being

contaminated with azinphos-methyl or l i q u i d s containing
azinphos-methyl, employe e s should change into
uncontaminated c l o th ing b e f o r e leaving the work premises.
**PEERREVIEWED** [Mackison, F. W., R. S. Stricoff, and L.
J . Partr idge , J r . (eds.). N I O S H / O S H A - Occupa t i ona l H e a l t h
G u i d e l i n e s f o r Chemical Hazard s . D H H S ( N I O S H )
Publication^. 81-123 (3 VOLS). Washington, DG: U . S .
Government Print ing O f f i c e , Jan. 1981. 3

5. C l o t h i n g contaminated with azinphos-methyl should be
p l a c e d in closed containers for storage until it can be
di scarded or until provis ion is made for the removal of
azinphos-methyl f r om the c lo thing. If the c l o th ing is to
be laundered or otherwise cleaned to remove the
azinphos-methyl the person p e r f o r m i n g the opera t i on should
be informed of a z i n p h o s - m e t h y l ' s hazardous p r o p e r t i e s .
**QC REVIEWED** [Mackison, F. W., R. S. Stricoff, and L.
I Partridge, Jr. (eds.). NIOSH/OSHA - Occupational H e a l t h

*Guide l ine s f o r Chemical Hazards. D H H S ( N I O S H )
Publ i ca t ionNo. 81-123 (3 VOLS). Washington, DC: U . S .
Government Printing O f f i c e , Jan. 1981. 3

6. Where exposure of an e m p l o y e e ' s body to azinphos-methyl or
l iquids containing azinphos-methyl may occur, f a c i l i t i e s
for quick drenching of the body should be provided withinthe immediate work area for emergency use. **PEER
REVIEWED** [Mackison, F. W., R. S. Stricoff, and L. J.
Partridge, Jr. (eds.). NIOSH/OSHA - Occupational H e a l t h
Guidelines f o r Chemical Hazards. D H H S ( N I O S H )
PublicationNo. 81-123 (3 VOLS). Washington, DC: U . S .
Government Printing Office, Jan. 1981. 3

7. Non impervious c lo thing which becomes contaminated with
azinphos-methyl should be removed immediate ly and not
reworn until the azinphos-methyl is removed f rom the
clothing. **QC REVIEWED** [Mackison, F. W., K S.
Stricof i f , and L. J. Partr idge , Jr. (eds.). NIOSH/OSHA -
Occupational H e a l t h Guide l in e s f or Chemical Hazards.
DHHS(NIOSH) P u b l i c a t i o n N o . 81-123 (3 VOLS). Washington,
DC: U . S . Government Printing O f f i c e , J a n . 1981. 3

8. If material is not on f ir e and not involved in a f ire:
K e e p sparks, f l a m e s , and other sources of ignition away;
Keep material out of water sources and sewers; Build dikes
to contain f l o w as necessary; A t t e m p t to s top leak if
without hazard; Use water spray to knock down vapors.
/ A z i n p h o s methyl (or) guthion (agricultural insecticides,
not elsewhere c l a s s i f i e d , l iqu id)/ **QC REVIEWED**
[Associat ion of American Railroads. Emergency H a n d l i n g of
Hazardous Materials in S u r f a c e Transpor ta t i on . Washington,
D.C.: Assoc.-of American Railroads,Hazardous Materials
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S y s t e m s (BOE), 1987. 71
.9. Avoid breathing du s t s , and f u m e s f r o m burning material.

K e e p upwind. Avoid b o d i l y contact with the material. Do
n o t j i a n d l e broken package s without p r o t e c t i v e equ ipment .
Wash away any material which may have contac ted the body
with copious amounts or water or soap and water.
/ A z i n o p h o s methyl (or) guthion ( a g r i c u l t u r a l i n s e c t i c i d e s ,
not elsewhere c l a s s i f i e d , other than l i q u i d ) / **QC
REVIEWED** [Asso c ia t i on of American Railroads. Emergency
H a n d l i n g o f H a z a r d o u s M a t e r i a l s in S u r f a c e T r a n s p o r t a t i o n .
Washing ton , D.C.: Assoc. of American R a i l r o a d s , H a z a r d o u s
Material s Sys t ems (BOE), 1987. 71

10. Avoid breathing vapors. K e e p upwind. Avoid b o d i l y contact
with the material. Do not h a n d l e broken package s without
pro t e c t iv e equipment. Wash away any material which may
have contacted the body with c op iou s amounts or water or
s oap and water. / A z i n o p h o s methyl , l iquid (or) guthion
(agricul tural in s e c t i c ide s , not otherwise s p e c i f i e d ,
l i q u i d ) / **QC REVIEWED** [ A s s o c i a t i o n , of American
Railroads. Emergency H a n d l i n g of H a z a r d o u s Mater ia l s in
S u r f a c e T r a n s p o r t a t i o n . Wash ing ton , D.C.: Assoc. o f
American R a i l r o a d s , H a z a r d o u s M a t e r i a l s S y s t e m s (BOE),
1987. 72

11. SRP: Contaminated pro t e c t iv e c l o t h i n g should be segregated
in such a manner so that there is no direct personal
contact by personnel who handle , d i s p o s e , or clean the
c lo thing. Quali ty assurance to ascertain the c ompl e t en e s s
of the cleaning procedure s should be i m p l e m e n t e d b e f o r e
the decontaminated pro t e c t i v e c lo th ing is returned for
reuse by the workers. Contaminated c l o t h i n g should not be
taken home at end of s h i f t , but should remain at
e m p l o y e e ' s p l a c e o f work for cleaning. **QC REVIEWED**

12. In case of accident or if you f e e l unwell , seek medical
advice immed ia t e ly (show the labe l where p o s s i b l e ) . **QC
R E V I E W E D * * [Commi s s i on of the European Communities.
L e g i s l a t i o n on Dangerous S u b s t a n c e s - C l a s s i f i c a t i o n and
L a b e l l i n g in the European Communities. Vol . H London and
T r o t m a n L t d . , 1989.,p. I V - 5 9 1

13. The worker should i m m e d i a t e l y wash the skin when it
becomes contaminated. **QC REVIEWED** [NIOSH. NIOSH Pocket
G u i d e t o Chemical Hazards . D H H S ( N I O S H ) P u b l i c a t i o n N o .
94-116. Wash ing ton , D.C.: U . S . Government Print ing O f f i c e ,
June 1994. 22

14. Work c l o th ing that becomes wet or s i g n i f i c a n t l y
contaminated should be removed or r e p l a c e d . **QC
REVIEWED** [NIOSH. NIOSH Pocket G u i d e t o Chemical Hazards.
D H H S ( N I O S H ) Publ i ca t i on N o . 94-116. Washington, D.C.:
U . S . Government Printing O f f i c e , J u n e 1994. 22

15. Workers whose clothing may have become contaminated should

15



change into uncontaminated clothing be fore leaving the
work premises. **QC REVIEWED** [NIOSH. NIOSH Pocket G u i d e
t o Chemical Hazard s . DHHS (NIOSH) Publ i ca t i on No. 94-116.
Washington, D.C.: U . S . Government Prin t ing O f f i c e , J u n e
1994.22

Other S a f e t y & H a n d l i n g
S t a b i l i t y / S h e l f L i f e :

1. IT IS UNSTABLE @ T E M P ABOVE 200 DEG C. **QC REVIEWED**
[Worth ing , C.R. and S.B. W a l k e r (eds .). The P e s t i c i d e
Manual - A W o r l d Compendium. 8th ed. T h o m t o n H e a t h , UK:
The British Crop Protec t ion Council , 1987. 41

2. SOLUTIONS IN ETHANOL AND PROPYLENE G L Y C O L ARE STABLE FOR @
LEAST 3 WK. **QC REVIEWED** [The Merck I n d e x . 10th ed.
Rahway, New J e r s e y : Merck Co., Inc. , 1983. 131

3. H i g h t emperature s cause gas evolut ion and may d e v e l o p
pressure in sealed containers. **QC REVIEWED** [Mackison,
F. W., K S. Stricoff , and L. J. Par tr idge , Jr. (eds.).
N I O S H / O S H A - Occupat ional H e a l t h G u i d e l i n e s f o r Chemical
Hazards. DHHS(NIOSH) P u b l i c a t i o n N o . 81-123 (3 VOLS).

"Washington, DC: U . S . Government Printing O f f i c e , Jan.
1981.2

Shipment Methods and Regulations:1. No person may / transport , / o f f e r or accept a hazardous
material for transportat ion in commerce unless that
material is p r o p e r l y c la s s ed, de scribed, p a c k a g e d , marked,
l ab e l ed , and in condi t ion for shipment as required or
authorized by... / t h e hazardous material s r egula t ions (49
CFR 171-177)./ **PEERREVIEWED** [49 CFR 171.2 ( 1 0 / 1 / 8 7 )

2. Domestic Transportat ion: Chemical: Azinphosmethyl mixture,
liquid. Primary Hazard Class: Poison B; Less Dangerous
Poisons: Substances , l iquids, or s o l id s , other than Class
A or Irri ta t ing materials , which are known to be so toxic
to man as to a f f o r d a hazard to health during
transportation, or which, in the absence of adequate data
on human toxicity, are presumed to be toxic to man. NA
2783. Labe l(s) required: Poison. A c c e p t a b l e Mode s of
Transpor ta t i on: Air, rail, road, and water. **QC
REVIEWED** [49 CFR 172.101 ( 1 0 / 1 / 8 7 )

Storage Condi t ions:
1. Keep locked up. K e e p away from f o o d , drink and animal

f e ed ing s t u f f s . **QC REVIEWED** [Commis s ion of the
European Communities. Leg i s la t i on on Dangerous Substances
- Cla s s i f i ca t i on and Labe l l ing in the European
Communities. V o l . U. London and T r o t m a n L t d . , 1989. 98

2. Store in a cool dry area, away f rom excessive heat or open
f lame. S t o r e 2L formulat ion above 45 deg F; others above
32 deg F. Store in an area des ignated s p e c i f i c a l l y for
pesticides. **QC REVIEWED** [ F a r m Chemicals H a n d b o o k 1989.Willoughby, OH: Meister Publishing Co., 1989.,p. C-31
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Cleanup Methods:
•' 1 . Environmental c on s id era t i on s land s p i l l : Dig a p i t , p o n d ,

lagoon, or h o l d i n g area to conta in l iqu id or s o l id .
material. / S R P : I f t ime permit s , p i t s , p o n d s , lagoons ,
soak holes , or h o l d i n g areas should be sealed with an
impermeable f l e x i b l e membrane l iner . / Cover s o l i d s with a
p l a s t i c sheet to prevent d i s s o l v i n g in rain or f i r e
f i g h t i n g water. / A z i n p h o s methyl (or) guthion
(agri cu l tural i n s e c t i c i d e s , no t elsewhere c l a s s i f i e d ,
other than l i q u i d ) / **QC REVIEWED** [ A s s o c i a t i o n of
American Railroads . Emergency H a n d l i n g o f Hazardou s
M a t e r i a l s in S u r f a c e T r a n s p o r t a t i o n . W a s h i n g t o n , D.C.:
Assoc. o f American R a i l r o a d s , H a z a r d o u s M a t e r i a l s S y s t e m s
(BOE), 1987. 71

2. Environmental c o n s i d e r a t i o n s land s p i l l : Dig a pit, p o n d ,
lagoon, h o l d i n g area to contain l i q u i d or s o l i d material .
/SRP: If time permit s , p i t s , p o n d s , lagoons , soak holes ,
or h o l d i n g areas should be sealed with an impermeable
f l e x i b l e membrane liner./ Dike s ur fa c e f l o w using s o i l ,
sand bags, f oamed po lyure thane , or foamed concrete. Absorb
bulk l iquid with fly ash or cement powder. / A z i n p h o s
methyl mixture, l iquid (or) guthion mixture, liquid
(agricultural in s e c t i c ide s , not elsewhere c l a s s i f i e d ,
l i q u i d ) and Azinopho s methyl (or) guthion (agricul tural
insec t i c ide s , not elsewhere c l a s s i f i e d , l i q u i d ) / **QC
REVIEWED** [ A s s o c i a t i o n of American Rai lroad s . Emergency
H a n d l i n g o f H a z a r d o u s M a t e r i a l s in S u r f a c e T r a n s p o r t a t i o n .
Washington, D.C.: Assoc. of American Ri i l road s ,Hazardou s
Materials Systems (BOE), 1987. 71

3. Environmental cons iderat ions water s p i l l : If d i s s o l v e d ,
a p p l y activated carbon at ten times the s p i l l e d amount in
region of 10 ppm or greater concn. Use mechanical d r e d g e s ,
or lifts to remove immobilized masses of p o l l u t a n t s and
p r e c i p i t a t e s . / A z i n p h o s methyl or Guthion (agr i cu l tura l
insec t i c ide s , no t elsewhere c l a s s i f i e d , l i q u i d ; A z i n p h o s
methyl (or) guthion ( in s e c t i c i d e s , other than
agr i cu l tura l , not elsewhere c l a s s i f i e d ) ; A z i n p h o s methyl
mixture, l iquid (or) guthion mixture, l iquid (agricu l tural
insec t i c ide s , not el sewhere c l a s s i f i e d , l i q u i d ) / **QC
REVIEWED** [ A s s o c i a t i o n of American Railroads. Emergency
H a n d l i n g of Hazardous Mater ia l s in S u r f a c e T r a n s p o r t a t i o n .
Washington, D.C.: Assoc. of American Railroads ,Hazardous
Mater ia l s S y s t e m s (BOE), 1987. 71

4. Environmental cons iderat ions air s p i l l : Apply water spray
or mist to knock down vapors. / A z i n p h o s methyl (or)
guthion (agricultural insecticides, not elsewhere
c l a s s i f i e d , l i q u i d ) ; A z i n p h o s methyl (or) guthion
(insecticides, other than agricultural, not elsewhere
c l a s s i f i e d ; A z i n p h o s methyl mixture, liquid (or) guthion
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mixture, l iquid (agricul tural in s e c t i c ide s , not elsewhere
c l a s s i f i e d , l i q u i d ) / **QC REVIEWED** [ A s s o c i a t i o n of
American Railroads . Emergency H a n d l i n g o f H a z a r d o u s
Material s in S u r f a c e T r a n s p o r t a t i o n . Washington, D.C.:
Assoc. of American Rai l road s ,Hazardou s M a t e r i a l s S y s t e m s
(BOB), 1987. 71

Disposal M e t h o d s :
1. 1. BY MAKING PACKAGES OF AZINPHOS-METHYL IN PAPER OR O T H E R

F L A M M A B L E M A T E R I A L A N D B U R N I N G I N A S U I T A B L E C O M B U S T I O N
C H A M B E R EQUIPPED W I T H A N A P P R O P R I A T E E F F L U E N T G A S C L E A N I N G
D E V I C E . 2. BY DISSOLVING AZINPHOS-METHYL IN A FLAMMABLE
S O L V E N T ( S U C H A S A L C ) A N D A T O M I Z I N G I N A S U I T A B L E
C O M B U S T I O N C H A M B E R EQUIPPED W I T H A N A P P R O P R I A T E E F F L U E N T
GAS CLEANING D E V I C E . **PEER RE V I E W E D * * [Mackison, F. W.,
R S. Stricof f , and L. J. Par tr idge , Jr. (eds .).
N I O S H / O S H A - Occupat ional H e a l t h G u i d e l i n e s f o r Chemical
Hazards. DHHS(NIOSH) Publ i ca t i onNo. 81-123 (3 V O L S ) .
Washington, DC: U.S. Government Print ing O f f i c e , Jan.
1981.4

2: Group I Containers: Combus t i b l e containers f r o m organic or
metallo-organic pe s t i c ide s (except organic mercury, lead,
cadmium, or arsenic c o m p o u n d s ) should be d i s p o s e d of in
p e s t i c i d e incinerators or in s p e c i f i e d l a n d f i l l sites.
/Organic or metallo-organic p e s t i c i d e s / **QC REVIEWED**
[40 CFR 165.9 (a) ( 7 / 1 / 8 8 )

3. Group JJ Containers: Non-combus t i b l e containers f rom
organic or metallo-organic p e s t i c i d e s (except organic
mercury, lead, cadmium, or arsenic compounds) must f i r s t
be triple-rinsed. Containers that are in good condit ion
may be returned to the manufacturer or f o r m u l a t o r of the
pe s t i c id e produc t , or to a drum reconditioner for reuse
with the same type of p e s t i c i d e produc t , if such reuse is
legal under Department of T r a n s p o r t a t i o n regula t ions (eg
49 CFR 173.28). Containers that are not to be reused
should be punctured ... and transpor t ed to a scrap metal
f a c i l i t y for recycling, d i s p o s a l or burial in a de s ignated
l a n d f i l l . /Organic or metallo-organic p e s t i c i d e s / **QC
REVIEWED** [40 CFR 165.9 (b) ( 7 / 1 / 8 8 )

4. L a n d f i l l : Mix azinphos-methyl with excess calcium oxide or
sodium hydroxide & sand or other adsorbent in a pit or
trench at least 0.5 m de ep in a clay soil. S o d i u m
hydroxide (or sodium carbonate) can also be added to the
mixture to h e l p speed the reactions when calcium oxide is
used as the main alkali. The amt of calcium oxide or
sodium hydroxide to use d e p e n d s on the amt of p e s t i c i d e to
be disposed of and, to :some extent, the concentration of
active ingredient in the p e s t i c id e and the actual chemical
nature of the active ingredient. A practical guideline, in
the absence of s p e c i f i c directions, is to use an approx

18



volume or weight of a l k a l i f r o m one-hal f of to the same as
that of the p e s t i c i d e . For d i l u t e f o r m u l a t i o n s , such as a
1% soln or dust, the amt of calcium oxide or sodium
hydrox ide can be reduced by o n e - h a l f . For very
concentrated p e s t i c i d e s (over 80% active i n g r e d i e n t ) the
amt of calcium oxide or sodium hydroxide can be d o u b l e d ,
but the concentrate should be mixed f i r s t with water (or
soapy water) b e f o r e reaction with the a l k a l i . For s a f e t y ,
a preliminary test should be made in which very small amt
of the p e s t i c i d e and a l k a l i are mixed and observed b r i e f l y
to make sure it does not react too vigorously. S i z a b l e
quantities of p e s t i c id e s can be d i s p o s e d of in several
s m a l l e r batches , rather than all at once, for a d d e d
s a f e ty . 50% h y d r o l y s i s @ pH 9 and 70 deg C requires 0.6
hr; 8-9 hr @ pH 5 and 70 deg C, 240 days @ pH 5 and 20 deg
C. Recommendable me thod s: I n c i n e r a t i o n , chemical
treatment, & d i s charg e to sewer. Peer-review: T h i s h igh ly
toxic material is r a p i d l y hydro lyz ed by cold a lkal i . Use 5
par t s by volume 4% wt/vol sodium hydrox id e soln to 1
volume of p e s t i c i d e . H y d r o l y s i s is improved by making the
sodium hydroxide soln in 50% e thanol . Use much water to
wash reaction mixture down to sewer. Large amt -
Incinera t e in a unit with e f f l u e n t gas scrubbing.
(Peer-review conclusions of an ERPTC expert c on su l ta t i on
(May 1 9 8 5 ) ) **QC REVIEWED** [Uni t ed N a t i o n s . T r e a t m e n t and
Dispo sa l M e t h o d s f o r W a s t e C h e m i c a l s QRPTC F i l e ) . Data
P r o f i l e Ser i e s No. 5. Geneva, S w i t z e r l a n d : United N a t i o n s
Environmental Programme, Dec. 1985. 244

5. H y d r o l y s i s : A l k a l i n e h y d r o l y s i s l e a d s to c o m p l e t e
degradat ion: the alkaline salt of d i m e t h y l d i t h i o p h o s p h o r i c
acid and the anthranil ic acid formed are nontoxic.
Oxidation: C o m p l e t e d e g r a d a t i o n but the gutoxon formed is
equally toxic. For the decontaminat ion of g la s s and metal
containers t r i p l e rinse and use of a rinse soln containing
caustic soda and de t ergent are c o n s i d e r e d . **QC REVIEWED**
[ U n i t e d N a t i o n s . T r e a t m e n t and D i s p o s a l M e t h o d s f o r W a s t e
Chemical s (IRPTC File). Data P r o f i l e S e r i e s No. 5 . Geneva,
Switz e r land: Uni t ed N a t i o n s Environmental Programme, Dec.
1985.244

T O X I C I T Y / B I O M E D I C A L E F F E C T S
Summary
Medical Surve i l lance:

1. The f o l l o w i n g procedure s should be made available to each
e m p l o y e e who is expo s ed to azinphosmethyl at p o t e n t i a l l y
hazardous l eve l s: Initial Medical Examination: A c o m p l e t e
history and physical examination: The p u r p o s e is to de t ec t
existing c ond i t i on s that might p l a c e the expo s ed e m p l o y e e
at increased risk, and to e s t ab l i s h a baseline for f u t u r e
health monitoring. Persons with a history of reduced
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pulmonary f u n c t i o n , convulsive d i s order s , or recent
exposures to antichol ines terase agents would be e xpe c t ed
to be at increased risk f r o m exposure. Examination of" the
respiratory system, nervous system, cardiovascular system,
and attention to the chol ines t erase l eve l s in the blood
should be stressed. The skin should be examined for
evidence of chronic d i s order s . Cho l ine s t e ra s e
determination: A z i n p h o s methyl causes d e p r e s s e d l ev e l s of
activity of cholines terase in the serum and erythrocytes.
The cholinesterase activity in the serum and erythrocytes
should be determined by using m e d i c a l l y a c c e p t a b l e
biochemical te s t s prior to any new period of exposure.
Periodic Medical Examination: The a f o r emen t i oned medical
examinations should be repeated on an annual basis, with
the except ion of the cholinesterase determination which
should be p er f ormed quarterly or at any time overexposure
is suspected or signs and symptoms of toxic i ty occur. **QC
REVIEWED** [Mackison, F. W., R. S. Stricoff, and L. J.
Partridge , Jr. (eds.). NIOSH/OSHA - Occupational H e a l t h

' G u i d e l i n e s f o r Chemical Hazards . D H H S ( N I O S H )
Publ i ca t ionNo. 81-123 (3 VOLS). Washington, DC: U . S .
Government Printing O f f i c e , Jan. 1981. 1

2.... One of the components in risk assessment is the
determination of the amount of p e s t i c i d e to which the
a p p l i c a t o r i s exposed. T r a d i t i o n a l methods estimated
dermal exposure by measuring the amount of p e s t i c i d e
depo s i t ed on absorbent pa t che s worn on the applicator's
body. A more recent approach consists of measuring urinary
metabolite levels. A review of data obtained in humans and
in rats suggests that urinary concentration of dimethyl
t h i opho spha t e is a good indicator of dermal exposure to
azinphos-methyl. **QC REVIEWED** [Frankl in CA; Can J
Physiol Pharmacol 62 (8): 1037-39 (1984)

Toxic i ty Excerpts
Human Toxic i ty Excerpts:

1. Targe t organs: respiratory system, central nervous system,
cardiovascular system, blood cholinesterase. **QC
REVIEWED** [NIOSH. Pocket Guide to Chemical Hazards . 2nd
Printing. DHHS (NIOSH) Publ. No. 85-114. Washington, D.C.:
U.S. Dept. of H e a l t h and Human Services, NIOSH/Supt.of
Documents, GPO, February 1987. 55

2. Symptoms: Mild: headache, anorexia and nausea, weakness,
vertigo, blurred vision, miosis. Moderate: vomiting,
abdominal cramps and diarrhea, salivation, lacrimation,
sweating, shortness of breath, substernal tightness, slow
pulse, tremor of extremities & muscular cramps, ataxia.
Severe: pyrexia, cyanosis, pulmonary edema, are f l e x ia and
loss of sphincter, convulsion, coma, heat block, shock,
respiratory failure. **QC REVIEWED** [ITIL Toxi c and
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Hazarous I n d u s t r i a l Chemica l s S a f e t y Manual. T o k y o , J a p a n :
The Interna t i ona l Technical I n f o r m a t i o n I n s t i t u t e , 1982.
328*

3. A POTENT CHOLINESTERASE INHIBITOR IN V I V O . DEATH IS DUE TO
RESPIRATORY FAILURE. **PEER RE V I E W E D * * [ G o s s e l i n , R.E.,
R.P. S m i t h , H.C. H o d g e . Clinical T o x i c o l o g y of Commercial
Produc t s . 5th ed. Bal t imore: W i l l i a m s and W i l k i n s ,
1984.,p. H-297

4 . BLOOD ACETYLCHOLINESTERASE & PSEUDOCHOLINESTERASE ACTIVITY
WERE M E A S U R E D IN 15 MALE A G R I C U L T U R E FIELD WORKERS DURING
A F I V E D A Y T H I N N I N G O P E R A T I O N I N N O R T H E R N C A L I F O R N I A P E A C H
ORCHARD. EIGHT MEN WERE RANDOMLY ASSIGNED TO WORK IN AN
GUTHION TREATED PLOT, AND SEVEN MEN TO WORK IN AN
A D J O I N I N G PLOT FREE FROM O R G A N O P H O S P H A T E R E S I D U E S . F O L I A G E
S A M P L E S WERE T A K E N T O M E A S U R E D I S L O D G E A B L E A N D T O T A L
G U T H I O N R E S I D U E S . T H E D A I L Y MEAN PERCENT C H A N G E I N
A C E T Y L C H O L I N E S T E R A S E A N D P S E U D O C H O L I N E S T E R A S E A C T I V I T Y W A S
LESS THAN -10% OF BASELINE VALUES FOR E A C H GROUP OF MEN.
M E A N A C E T Y L C H O L I N E S T E R A S E A C T I V I T Y O F WORKERS I N T H E
GUTHION T R E A T E D PLOT WAS DIFFERENT FROM THAT OF WORKERS IN
THE CONTROL P L O T . **QC R E V I E W E D * * [RICHARDS DM ET AL; J
ENVIRON PATHOL T O X I C O L 2 (2): 493-512 ( 1 9 7 8 )

5 . P I C K E R S E N T E R I N G T H E C I T R U S F I E L D 7 D A Y S A F T E R S P R A Y I N G
W I T H A Z I N P H O S M E T H Y L (PREPARED FROM A W E T T A B L E POWDER 6
OZ/100 GALLONS) S H O W E D A D E P R E S S I O N OF PLASMA
CHOLINESTERASE (BLOOD ANALYSIS AT THE END OF THE 10TH DAY
A F T E R S P R A Y I N G ) . WORKERS P I C K I N G F R U I T S P R A Y E D W I T H A
LOWER CONCENTRATION S H O W E D A DEPRESSION OF ERYTHROCYTE
C H O L I N E S T E R A S E B U T N O T O F T H E P L A S M A E N Z Y M E . T H E D E C L I N E
OF AZINPHOS METHYL R E S I D U E S ON CITRUS WAS NOT RAPID DURING
T H E F I R S T 3 0 D A Y S F O L L O W I N G A P P L I C A T I O N . DERMAL E X P O S U R E
APPEARED TO BE MORE SERIOUS THAN INHALATION E X P O S U R E . **QC
REVIEWED** [LAMB DW; STUD ENVIRON SCI 7: 121-27 (1980)

Non-Human T o x i c i t y Excerpt s:
1. POSTWEANING WISTAR RATS /WERE FED AZINPHOSMETHYL/ @ 5, 20,& 50 PPM FOR 2 YR WITH 40 OF EACH SEX IN EACH D O S A G E

GROUP. 23 WK AFTER BEGINNING OF STUDY, D O S A G E OF 2.5 PPM
WAS ADDED; AFTER 47 WK, 50 PPM D O S A G E WAS INCR TO 100 PPM.
NO ADVERSE EFFECTS WERE OBSEJAVED IN THE 50 PPM GROUP, BUT
I N C R T H E D O S A G E T O 1 0 0 P P M R E S U L T E D I N C O N V U L S I V E E P I S O D E S
I N S E V E R A L A N I M A L S A N D A C O N S I S T E N T DECREASE I N P L A S M A &
RED CELL CHOLINESTERASE ACTIVITY. **QC REVIEWED**
[ N a t i o n a l Research Counci l . Drinking Water & H e a l t h Volume
1. Washington, DC: Nat iona l Academy Press, 1977. 605

2 . CATTLE TREATED EXTERNALLY WITH 20% AZINPHOS-METHYL SOLN IN
M I S T A K E F O R D O T S H O W E D T Y P I C A L S Y M P T O M S O F P O I S O N I N G ,
SEVERAL ANIMALS DYING. **PEER REVIEWED** [ C l a r k e , M. L.,
D. G. Harvey and D. J. Humphreys . Veterinary T o x i c o l o g y .
2nd ed. London: Bailliere T i n d a l l , 1981. 148
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3. DOSES OF 0, 1.25, 2.5, & 5.0 MG/KG/DAY WERE GIVEN TO
PREGNANT RATS & M I C E FOR 10 DAYS STARTING ON GESTATIONAL
DAY 6. HIGH DOSE AFFECTED MATERNAL W E L F A R E ONLY IN RATS.
G U T f f l O N ( A Z I N P H O S - M E T H Y L ) D I D N O T S I G N I F I C A N T L Y I N C R I N A
DOSE RELATED MANNER ANY OF THE SPECIFIC ANOMALIES OBSERVED
IN EITHER RATS OR M I C E . AS A R E S U L T OF GUTffiON
( A Z I N P H O S - M E T H Y L ) T O X I C I T Y , O N L Y 1 L I T T E R S U R V I V E D U N T I L
WEANING IN RATS. **QC REVIEWED** [SHORT RD ET AL; ARCH
T O X I C O L 4 3 ( 3 ) : 1 7 7 ( 1 9 8 0 )

4. AZINPHOS-METHYL (98.7% PURITY) C A U S E D NO INCREASE IN
S I S T E R C H R O M A T I D E X C H A N G E F R E Q U E N C I E S I N H A M S T E R V 7 9 CELLS
AT THE D O S E S TESTED (2.5, 5.0, 10.0, AND 20.0 UG/ML). **QC
REVIEWED** [ C H E N H H E T A L ; M U T A T R E S 1 0 3 (3-6): 307-13
( 1 9 8 2 )

5. DERMAL LD50 V A L U E S WERE D E T E R M I N E D IN M I C E BY APPLICATION
O F A Z I N P H O S M E T H Y L T O H I N D F E E T . LD50 V A L U E S WERE H I G H E R
T H A N REPORTED V A L U E S F O R M I C E T R E A T E D O N S H A V E D BACK S K I N .
C H O L I N E S T E R A S E ED50 V A L U E S R O U G H L Y PARALLELED T H E LD50
V A L U E S . **QC REVIEWED** [ S K I N N E R C S , KILGORE W W ; J T O X I C O L

-ENVIRON HEALTH 9 (3): 491-97 (1982)
6. The dermal toxicity of 5 organopho spha t e in s e c t i c ide s was

investigated with a mouse intermittent se l f exposure
model. Blood cholinesterases were monitored on days 3 and
1 b e f o r e exposure and for 4-6 days during exposure to
f o l i a r residues. Responses were much greater in unmuzzled
than in mul l ed animals due to oral contamination. After
2-10 hr exposures, muzzled mice showed log linear
cholinesterase responses across a wide range of f o l i a r
pe s t i c ide concn. F o l i a r p e s t i c i d e l eve l s that caused 50%
depression in plasma or red blood cell cholinesterase were
determined. Azinphos-methyl . . . produced no s igni f i cant
responses in m u z / l e d mice at maximal f o l i a r
concentrations. **QC REVIEWED** [Skinner CS, K i l g o r e WW; J
Toxico l Environ H e a l t h 9 (3): 461-82 ( 1 9 8 2 )7. THE RATES OF DISSff ATION OF AZINPHOS FROM THE WATER PHASEO F A Q U A R I A W I T H A N D W I T H O U T P L A N T S A N D S E D I M E N T S W A SS T U D I E D . T H E M A I N T E S T S P E C I E S W E R E D A P H N I A M A G N A , A S E L L U SA Q U A T I C U S , C H A O B O R U S C R Y S T A L L I N U S , A N D C L O E O N D I P T E R U M .AZINPHOSMETHYL AT 1 MG/CU M REDUCED POPULATIONS OF SV E T U L U S A N D D A P H N I A S P E C I E S . N O D E T R I M E N T A L E F F E C T S W E R EOBSERVED ON CYCLOPOBDA AND OSTRACODA. **QC REVIEWED**PORTLAND RJ; VERSL LANDBOUWKD ONDERZ 898 (1980)

8. In male mice given a single ip dose of methylazinphos (1
m g / k g ) ... the frequency of chromosome aberrations did not
increase. **QC REVIEWED** [Degraeve N et al; J Tox i c o l
C l i n E x p 6 ( 1 ) : 5 - 1 1 ( 1 9 8 6 )

9. Male mice (Q strain) /were administered/ two consecutive
injections of organophosphorus insecticides: a p h o s p h o n a t e
(tr i ch lor fon) was combined to a th i opho spha t e
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( m e t h y l p a r a t h i o n ) or a d i t h i o p h o s p h a t e ( m a l a t h i o n or
m e j h y l a z i n p h o s ) in order to evaluate the i n t e r a c t i o n s at
the genet ic or cytogene t i c l eve l s . No incr in chromosome
damage was noted in bone marrow c e l l s , spermatogonia, and
primary spermatocyte s . In a dominant l e t h a l mu ta t i on
assay, the f r e q u e n c y of po s t i m p l a n t a t i o n l e t h a l i t y was
not s i g n i f i c a n t l y increased over the contro l l eve l . The
per c en tage of p r e - i m p l a n t a t i o n l o s s e s was enhanced,
probab ly due to a toxic e f f e c t on male germ c e l l s . **QC
REVIEWED** [Degraeve N et al; Environ H e a l t h Per spe c t 60:
3 9 5 - 8 ( 1 9 8 5 )

10. T o x i c to bees. **QC REVIEWED** [ F a r m Chemica l s H a n d b o o k
1989. W i l l o u g h b y , OH: Mei s t e r P u b l i s h i n g Co., 1989.,p.
C-31

11. H i g h and low do s e male rats and mice and high dose f e m a l e
rats and mice had lower mean body we igh t s than
c o r r e s p o n d i n g matched c on t ro l s throughout the bioassay.
... S i g n s of o r g a n o p h o s p h a t e in tox i ca t i on i n c l u d e d
hyperac t iv i ty , tremors, and dyspnea. S u f f i c i e n t numbers of
animals were at risk in each spec i e s for d e v e l o p m e n t of

' l a t e appear ing tumors. **QC REVIEWED** [DHEW/NCI;
T o x i c o l o g y and Carcinogenes i s S t u d i e s o f A z i n p h o s m e t h y l
p.vii Reports 69 ( 1 9 7 8 ) NIH Pub# 78-1319

12. ... Under the c ond i t i on s of this bioassay, n e o p l a s m s of
the thyroid and pancreatic i s l e t s suggest but do not
prov ide s u f f i c i e n t evidence for the carcinogenicity o f
azinphosmethyl in male Osbome Mendel rats. A z i n p h o s m e t h y l
was not shown to be carcinogenic in f e m a l e Osbome Mendel
rats or in B 6 C 3 F 1 mice of either sex. **QC REVIEWED**
J T D H E W / N C I ; T o x i c o l o g y a n d Carcinogenesi s S t u d i e s o f
A z i n p h o s m e t h y l Report# 69 ( 1 9 7 8 ) NIH Pub# 78-1319

13.... Repe t i t iv e i n j e c t i o n o f f i s h with guthion caused
cumulative inhibit ion of brain AChE and mortali ty. **QC
REVIEWED** [Benke GM, M u r p h y SD; Bull Environ Contam
T o x i c o l 12: 117 (1974) as cited in U S E P A / O W R S ; Qual i ty
Criteria for W a t e r 1986 Guthion ( 1 9 8 6 ) EPA 440/5-86-001

14. ... T o x i c i t y values for birds are r e l a t i v e l y high and
range f rom 70 to 2,000 mg/kg . **QC REVIEWED** [ T u c k e r RK,
Crabtree DG; H a n d b o o k of T o x i c i t y of P e s t i c i d e s to
Wildlife. Publ No. 84 (1970) as cited in USEPA/OWRS;
Quality Cri t er ia for W a t e r 1986 Guthion ( 1 9 8 6 ) EPA
440/5-86-001

15.... S T I M U L A T I O N O F G U T F f l O N - M E T A B O L I Z I N G E N Z Y M E W I T H
3 - M E T H Y L C H O L A N T H R E N E I N C R E A S E D T H E L E T H A L I T Y O F G U T H I O N ,
W H E R E A S I N H I B I T I O N O F T H I S E N Z Y M E S Y S T E M W I T H S K F 525-A
( B E T A - D m T H Y L - A M I N O E T H Y L D I P H E N Y L P R O P Y L A C E T A T E ) DECREASED
T H E L E T H A L I T Y O F T H E I N S E C T I C I D E . **PEER REVIEWED** [LaDu,
B.N., H.G. MandeL, and E.L. Way. F u n d a m e n t a l s of Drug
Metabolism and Disposition. Baltimore: Wil l iams and
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Wilkins , 1971. 258
Toxi c i ty Values
Non-Human T o x i c i t y Value s: :

1. LD50 Guinea pig male oral 80 m g / k g **QC REVIEWED**
[Verschueren, K. H a n d b o o k of Environmental Data of Organic
Chemicals. 2nd ed. New York, NY: Van N o s t r a n d Reinhold
Co., 1983. 227

2. LD50 Rat oral 13-16.4 m g / k g **QC REVIEWED** [Verschueren,
K. H a n d b o o k of Environmental Data of Organic Chemicals.
2nd ed. New York, NY: Van N o s t r a n d Reinhold Co., 1983. 227

3. LD50 Rat dermal 220 m g / k g **QC REVIEWED** [Verschueren, K.
H a n d b o o k of Environmental Data of Organic Chemical s . 2nd
ed. New York, NY: Van N o s t r a n d Reinhold Co., 1983. 227

Ecotoxici ty Value s :
1. TLm Crassos trea virginica (American oys ter) eggs 620

p p b / 4 8 hr in a s ta t i c lab bioassay * * P E E R R E V I E W E D * *
[Verschueren, K. H a n d b o o k of Environmental Data of Organic
Chemicals. 2nd ed. New York, NY: Van Nos trand Reinhold
Co., 1983. 226

2-: TLm Mercenaria mercenaria (hard clam) eggs 860 p p b / 4 8 hr
in a static lab bioassay **PEER REVIEWED** [Verschueren,
K. Handbook of Environmental Data of Organic Chemicals.
2nd ed. New York, NY: Van Nos trand Reinhold Co., 1983. 226

3. TLm Mercenaria mercenaria (hard clam) larvae 860 p p b / 1 2 hr
. in a static lab bioassay **PEER REVIEWED** [Verschueren,

K. H a n d b o o k of Environmental Data of Organic Chemicals .
2nd ed. New York, NY: Van Nostrand Reinhold Co., 1983. 226

4. LC50 Gammarus lacustris 0.15 u g / 1 / 9 6 hr / C o n d i t i o n s of
bioassay not s p e c i f i e d / **PEER RE VIEWED** [Verschueren, K.
Handbook of Environmental Data of Organic Chemicals. 2nd
ed. New York, NY: Van Nostrand Reinhold Co., 1983. 226

5. LC50 Gammarus fa s c ia tu s 0.10 u g / 1 / 9 6 hr / C o n d i t i o n s of
bioassay not s p e c i f i e d / **PEER RE VIEWED** [Verschueren, K.
H a n d b o o k of Environmental Data of Organic Chemicals . 2nd
ed. New York, NY: Van Nostrand Reinhold Co., 1983. 226

6. LC50 Palaemonete s kadiakens i s 1.2 u g / 1 / 1 2 0 hr / C o n d i t i o n s
of bioassay not s p e c i f i e d / **QC REVIEWED** [Verschueren,
K. Handbook of Environmental Data of Organic Chemicals.
2nd ed. New York, NY: Van Nostrand Reinhold Co., 1983. 226

7. LC50 Aselus brevicaudus 21.0 ug/1/96 hr /Condi t i on s of
bioassay not s p e c i f i e d / **PEER RE VIEWED** [Verschueren, K.
Handbook of Environmental Data of Organic Chemicals. 2nd
ed. New York, NY: Van Nostrand Reinhold Co., 1983. 226

8. LC50 Pteronarcys dorsata 21.1 ug/1 /96 hr; 4.9 u g / 1 / 3 0 day
/ C o n d i t o n s of bioassay not s p e c i f i e d / **PEER REVIEWED**
[Verschueren, K. Handbook of Environmental Data of Organic
Chemicals. 2nd ed. New York, NY: Van Nostrand Reinhold
Co., 1983. 226

9. LC50 Pteronarcys califomica 1.5 ug/1/96 hr / C o n d i t i o n s of
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bioassay not s p e c i f i e d / **PEER R E V I E W E D * * [Ver s chuer en , K.
Handbook of Environmental Data of Organic Chemicals. 2nd
ed. New York, NY: V a n N o s t r a n d Reinhold Co., 1983. 226

10. LC50 Acroneuria lycorias 1.5 u g / 1 / 3 0 day / C o n d i t i o n s of
bioassay not s p e c i f i e d / **PEER RE V I E W E D * * [Ver s chuer en , K.
Handbook of Environmental Data of Organic Chemical s . 2nd
ed. New York, NY: Van N o s t r a n d Reinhold Co., 1983. 226

11. LC50 O p h i o g o m p h u s r u p i n s u l e n s i s 12.0 u g / 1 / 9 6 hr; 2.2
u g / 1 / 3 0 day / C o n d i t i o n s of bioassay not s p e c i f i e d / **PEER
REVIEWED** [Ver s chuer en , K. H a n d b o o k o f Environmental Data
of Organic Chemicals . 2nd ed. New York, NY: V a n N o s t r a n d
Reinhold Co., 1983. 226

12. LC50 H y d r o p s y c h e bettoni 7.4 u g / 1 / 3 0 day / C o n d i t i o n s of
bioassay not s p e c i f i e d / **PEER RE V I E W E D * * [Vers chueren, K.
H a n d b o o k of Environmental Data of Organic Chemicals. 2nd
ed. New York, NY: V a n N o s t r a n d Reinhold Co., 1983. 226

13. L C 5 0 E p h e m e r e l l a subvaria 4.5 u g / 1 / 3 0 day / C o n d i t i o n s of
bioassay not s p e c i f i e d / * * P E E R R E V T E W E D * * [Ver s chuer en , K.
H a n d b o o k of Environmental Data of Organic Chemicals . 2nd
ed. New York, NY: Van Nos trand Reinhold Co., 1983. 226

14. LC50 Lepomi s macrochirus ( b l u e g i l l s u n f i s h ) 5.2 u g / 1 / 9 6 hr
/ C o n d i t i o n s of bioassay not s p e c i f i e d / **QC REVIEWED**
[Verschueren, K. H a n d b o o k of Environmental Data of Organic
Chemicals. 2nd ed. New York, NY: Van Nostrand Reinhold
Co., 1983. 226

15. L C 5 0 Microp t eru s s a l m o i d e s ( larg emou th bas s) 5 u g / 1 / 9 6 hr
/ C o n d i t i o n s of bioassay not s p e c i f i e d / **QC R E V I E W E D * *
[Verschueren, K. H a n d b o o k of Environmental Data of Organic
Chemicals. 2nd ed. New York, NY: Van N o s t r a n d Reinhold
Co., 1983. 227

16. LC50 Pimephale s promelas ( f a t h e a d minnow) 93 u g / 1 / 9 5 hr
/ C o n d i t i o n s of bioassay not s p e c i f i e d / **QC REVIEWED**
[Verschueren, K. Handbook of Environmental Data of Organic
Chemical s . 2nd ed. New York, NY: Van N o s t r a n d Reinhold
Co., 1983. 226

17. LC50 S a l m o gairdneri (rainbow t rou t) 14 ug/1 /96 hr
/ C o n d t i o n s of bioassay not s p e c i f i e d / **QC REVIEWED**
[Verschueren, K. H a n d b o o k of Environmental Data of Organic
Chemicals . 2nd ed. New York, NY: Van N o s t r a n d Reinhold
Co, 1983. 227

18. L C 5 0 Salmo tru t ta (brown t r o u t ) 4 u g / 1 / 9 6 hr / C o n d i t i o n s
of bioassay not s p e c i f i e d / **QC REVIEWED** [Verschueren,
K. H a n d b o o k of Environmental Data of Organic Chemicals .
2nd ed. New York, NY: Van N o s t r a n d Reinhold Co., 1983. 227

19. L C 5 0 Oncorhynchus kisutch (coho salmon) 17 u g / 1 / 9 6 hr
/ C o n d i t i o n s of bioassay not s p e c i f i e d / **QC R E V I E W E D * *
[Verschueren, K. H a n d b o o k of Environmental Data of Organic
Chemicals. 2nd ed. New York, NY: Van Nos trand Reinhold
Co., 1983. 227
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20. L C 5 0 Perca f l a v e s c e n s (perch) 13 u g / 1 / 9 6 h r / C o n d i t i o n s of
bioassay not s p e c i f i e d / **QC REVIEWED** [Verschueren, K.
H a n d b o o k of Environmental Data of Organic Chemical s . 2nd
ed. New York, NY: V a n N o s t r a n d Reinhold Co., 1983. 227

21. LC50 I c t a l u r u s p u n c t a t u s (channel c a t f i s h ) 3290 u g / 1 / 9 6 hr
/ C o n d i t i o n s of bioassay not s p e c i f i e d / **QC REVIEWED**
[Verschueren, K. H a n d b o o k of Environmental Data of Organic
Chemicals. 2nd ed. New York, NY: Van N o s t r a n d Reinhold
Co., 1983. 227

22. L C 5 0 I c t a l u r u s melas (black b u l l h e a d ) 3500 u g / 1 / 9 6 hr
/ C o n d i t i o n s of bioassay not s p e c i f i e d / **QC REVIEWED**
[Verschueren, K H a n d b o o k of Environmental Data of Organic
Chemicals. 2nd ed. New York, NY: Van N o s t r a n d Reinhold
Co., 1983. 227

23. LC50 Carassius auratus ( g o l d f i s h ) 4.3 m g / 1 / 9 6 hr
/ C o n d i t i o n s of bioassay not s p e c i f i e d / **QC REVIEWED**
[Verschueren, K. H a n d b o o k of Environmental Data of Organic
Chemicals. 2nd ed. New York, NY: Van N o s t r a n d Reinhold
Co., 1983. 227

24. LC50 Phoxinus phoxinus (minnow) 0.24 mg/1/96 hr
/ C o n d i t i o n s of bioassay not s p e c i f i e d / **QC REVIEWED**
[Verschueren, K. Handbook of Environmental Data of Organic
Chemicals. 2nd ed. New York, NY: Van Nostrand Reinhold
Co., 1983. 227

25. LC50 Cyprinus carpio (carp) 0.70 m g / 1 / 9 6 hr / C o n d i t i o n s of
bioassay not s p e c i f i e d / **QC REVIEWED** [Verschueren, K.
Handbook of Environmental Data of Organic Chemicals. 2nd
ed. New York, NY: Van Nostrand Reinhold Co., 1983. 227

26. LC50 Lepomis humilis ( s u n f i s h ) 0.05 mg/1/96 hr / C o n d i t i o n s
of bioassay not s p e c i f i e d / **QC REVIEWED** [Verschueren,
K. Handbook of Environmental Data of Organic Chemicals.
2nd ed. New York, NY: V a n N o s t r a n d Reinhold Co., 1983. 227

27. LC50 Lepomi s macrochirus ( b l u e g i l l ) 0.02 mg/1/96 hr
/ C o n d i t i o n s of bioassay not s p e c i f i e d / **QC REVIEWED**
[Verschueren, K. H a n d b o o k of Environmental Data of Organic
Chemicals. 2nd ed. New York, NY: Van Nostrand Reinhold
Co., 1983. 227

28. TLm Gasterosteus aculeatus (three spine s t i ckleback) 4.8
p p b / 9 6 h r / C o n d i t i o n s of bioassay not s p e c i f i e d / **QC
REVIEWED** [Verschueren, K. Handbook of Environmental Data
of Organic Chemicals. 2nd ed. New York, NY: Van Nostrand
Reinhold Co., 1983.227

29. L C 5 0 Salmo gairdnerii (rainbow trout f i n g e r l i n g s ) 7.10
mg/1/96 hr / C o n d i t i o n s of bioassay not s p e c i f i e d / **QC
REVIEWED** [Verschueren, K. H a n d b o o k of Environmental Data
of Organic Chemicals..2nd ed. New York, NY: V a n N o s t r a n d
Reinhold Co., 1983. 227

30. T L m P i m e p h a l e s promelas (fathead minnow) 1.9 mg/1/96 hr at
25 deg C in a f l o w through bioassay **QC REVIEWED**
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[Verschueren, K. H a n d b o o k of Environmental Data of Organic
Chemicals . 2nd ed. New York, NY: Van N o s t r a n d Reinhold
Co., 1983. 227 :31. TLm Caras s iu s auratus (goldfish) 2.37 m g / l / 9 6 hr at 25 deg
C in a f l o w through bioassay **QC R E V I E W E D * * [Ver s chuer en ,
K. H a n d b o o k of Environmental Data of Organic Chemical s .
2nd ed. New York, NY: Van N o s t r a n d Reinhold Co., 1983. 227

32. L C 5 0 Crangon crangon (European shr imp) 0.33 u g / 1 / 4 8 hr
/ C o n d i t i o n s of bioassay not s p e c i f i e d / **QC REVIEWED**
[Portman J; F i s h i n g News p. 212-11 ( 1 9 7 2 ) as cited in
U S E P A / O W R S ; Quali ty Cri t er ia f o r W a t e r 1986 Guth i on ( 1 9 8 6 )
EP A 440/5-86-001

33. L C 5 0 Pleurone c t e s l i m a n d a 10-30 u g / 1 / 4 8 hr / C o n d i t i o n s of
bioassay not s p e c i f i e d / **QC REVIEWED** [Portman J;
F i s h i n g News p.212-17 ( 1 9 7 2 ) as cited in USEPA/OWRS;
Quali ty Cri ter ia for W a t e r 1986 Guth ion ( 1 9 8 6 ) EPA
440/5-86-001

34. L C 5 0 Palaemone t e s kad iaken s i s 0.16 u g / 1 / 2 0 day / C o n d i t i o n s
of bioassay not s p e c i f i e d / **QC R E V I E W E D * * [Verschueren,
K. Handbook of Environmental Data of Organic Chemicals.
2nd ed. New York, NY: Van Nos trand Reinhold Co., 1983. 226

Nationa l T o x i c o l o g y Program Reports:
1. A bioassay of technical grade az inphosmethyl for p o s s i b l e

carcinogenicity was conducted by adminis tering the test
chemical in f e e d to Osbome-Mendel rats and B 6 C 3 F 1 mice.
Group s of 50 rats of each sex were adminis t ered
azinphosmethyl at one of two doses for 80 wk, then
observed for 34 or 35 wk. Time weighted avg doses of
either 78 or 156 were used for the males. I n i t i a l doses of
62.5 or 125 ppm used for the f e m a l e s were maintained
throughout the bioassay. Matched control s consis ted of
groups of 10 untreated rats of each sex; p o o l e d contro l s
consisted of the matched contro l s cobined with 95 male and
95 f e m a l e untreated rats f r o m similar bioassays of 10
other test chemicals. All surviving rats were k i l l e d at
114 or 115 wk.... Under the c o n d i t i o n s of th i s bioassay,
neop la sms of the thyroid and pancreat i c i s l e t s suggest but
donot provide s u f f i c i e n t evidence f or th e carc inogenic i ty
of az inphosmethyl in male Osborne-Mendel rats.
A z i n p h o s m e t h y l was not... carcinogenic in. F e m a l e
Osborne-Mendel rats or in B 6 C 3 F 1 mice of either sex. **QC
REVIEWED** [ D H E W / N C I ; Bioassay o f A z i n p h o s m e t h y l f o r
Pos s i b l e Carcinogenic i ty p.vii ( 1 9 7 8 ) Technical Rpt Ser i e s
N o . 0 6 9 D H E W P u b N o . ( N f f l ) 78-1319

Popula t ions at S p e c i a l Risk:
1. Persons with a history of reduced pulmonary f u n c t i o n ,

convulsive d i s order s , or recent exposure to
anticholinesterase agents would be expected to be at
increased risk f r o m exposure. **PEERREVIEWED** [Mackison,
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F. W., R. S. Stricoff, and L. J. Partridge, Jr. (eds.).
N I O S H / O S H A - Occupat ional H e a l t h G u i d e l i n e s f o r Chemical
Hazards . DHHS(NIOSH) P u b l i c a t i o n N o . 81-123 (3 V O L S ) .
Washington, DC: U.S. Government Print ing O f f i c e , Jan.
1981. 1

Pharmacokinetics
Absorp t i on , Distribut ion and Excretion:

1 . A N I M A L E X P E R I M E N T S S H O W T H A T T H E CMPD I S WELL ABSORBED
FROM T H E G I T R A C T , B U T P E R C U T A N E O U S A B S O R P T I O N I S M I N I M A L .
**QC REVIEWED** [ G o s s e l i n , R.E., R.P. S m i t h , H.C. H o d g e .
Clinical T o x i c o l o g y of Commercial Produc t s . 5th ed.
Baltimore: W i l l i a m s and Wilkins , 1984.,p. H-297

2. W H E N RADIOACTIVE AZINPHOS-METHYL WAS ADMEN TV TO
V O L U N T E E R , RADIOACTIVITY EQUTV TO ABOUT 1.5% OF THE ADMIN
DOSE PER HR WAS RECOVERED IN THE URINE DURING THE FIRST 12
HR. RECOVERY DECR G R A D U A L L Y BUT WAS STILL SLIGHTLY OVER
0 . 1 % 96-120 H R A F T E R I N J E C T I O N . T H E T O T A L RECOVERY D U R I N G
120 HR WAS 69.5% OF THE DOSE FOLLOWING IV ADMIN AND 15.9%

FOLLOWING DERMAL APPLICATION. **PEER RE V I E W E D * * [ H a y e s ,
"Wayland J., Jr. P e s t i c i d e s S t u d i e d in Man.

Balt imore/London: W i l l i a m s and W i l k i n s , 1982. 359
3. D I M E T H Y L THIOPHOSPHATE ( D M T P ) ONE OF THE PRIMARY

M E T A B O L I T E S OF AZINPHOS-METHYL, WAS MEASURED IN THE U R I N E
OF RATS FOLLOWING DERMAL APPLICATION OF 100,200, OR 400
MG AZINPHOS-METHYL. THE A M O U N T OF AZINPHOS-METHYL APPLIED
CORRELATED W I T H U R I N A R Y D M T P L E V E L S . U S I N G D M T P LEVELS I N
U R I N E F O L L O W I N G DERMAL A N D J M D O S I N G , T H E P E R C U T A N E O U S
ABSORPTION WAS APPROX 60% OF THE APPLIED DOSE. INCREASING
THE DOSE FROM 100 TO 400 MG/RAT DID NOT APPRECIABLY AFFECT
T H I S . **QC REVIEWED** [ F R A N K L I N C A E T A L ; P E S T I C C H E M H U M
W E L F A R E E N V I R O N , P R O C I N T C O N G R P E S T I C CHEM 5 T H 4 : 221-26
(1983)

4. In vivo percutaneous absorpt ion of guthion in humans is
15.9%. Ventral forearm site of a p p l i c a t i o n for 24 hr
exposure. / F r o m table/ E f f e c t o f occlusion (covering the
a p p l i e d dose) on in vivo percutaneous ab sorpt ion of
guthion is 56.1% dose absorbed. E f f e c t of damaged skin in
vivo percutaneous absorption of guthion in humans is
60.5%. **QC REVIEWED** [ W e s t e r RC, Maibach HI; J T o x i c o l
Environ Heal th 16 (1): 25-38 (1985)

5. After 14 days of exposure of bean p l a n t s (Phaseo lus
vulgaris) to (14)Carbon azinophos-methyl... 15-20% of the
label was found in the water frac t i on and about 35% of
this radioactivity was present in two of the more than 10
labeled compounds present. The radioactivity in the
organic frac t ions was primarily (>90%) in the f orm of the
original material. **QC REVIEWED** [Menzie, C.M.
Metabolism o f Pe s t i c id e s -Updat e UJ. S p e c i a l S c i e n t i f i c
Report- W i l d l i f e No. 232. Washington, DC: U.SDepartment
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of the Inter i or , F i s h and Wildlife Serv i c e , 1980. 46
6. R a d i o l a b e l e d az inpho sme thyl re s idues are absorbed through

the roots and t r a n s l o c a t e d to the shoot of h y d r o p q n i c a l l y
treated p l a n t s . ... r e l a t i v e l y .pers i s t ent on l ea f surface s
... g r a d u a l l y d e g r a d e d to p o l a r me tabo l i t e s . . . . **QC
R E V I E W E D * * [ P u r d u e Universi ty; N a t i o n a l P e s t i c i d e
I n f o r m a t i o n Retrieval S y s t e m ( 1 9 8 8 )

M e t a b o l i s m / M e t a b o l i t e s :
1 . U S I N G W H O L E C O C K R O A C H T I S S U E S & H O M O G E N A T E S O F T H E S E

T I S S U E S , E N Z Y M E S . . . WERE P R E S E N T T H A T W I L L A C T I V A T E
G U T f f l O N & DEGRADE A C T I V E M E T A B O L I T E . . . . I T I S A S S S U M E D
T H A T G U T H I O N I S A C T I V A T E D B Y O X I D A T I O N T O C O R R E S P O N D I N G
PHOSPHATES. ... NO METABOLITES ... IDENTIFIED. **QC
REVIEWED** [Menzie , C.M. M e t a b o l i s m of P e s t i c i d e s . U . S .
Department of the Interior, Bureau of S p o r t F i s h e r i e s and
Wildl i f e , P u b l i c a t i o n 127. Wash ing ton , DC: U . S . Government
Print ing O f f i c e , 1969. 44

2 . T H E M E T A B O L I S M O F A Z I N O P H O S M E T H Y L B Y T W O H E P A T I C S Y S T E M S
W A S S T U D I E D . B O T H T H E O X 3 D A T T V E A N D D E M E T H Y L A T I N G S Y S T E M S
WERE ACTIVE. THE RATE OF DISAPPEARANCE WAS GREATER TN THE
D E M E T H Y L A T I N G S Y S T E M T H A N I N T H E O X I D A T I V E S Y S T E M F O R A L L
S P E C I E S E X C E P T T H E R A T . T H E RATE O F O X E D A T I V E S Y S T E M
DERIVED FROM F E M A L E CHICKEN L I V E R H O M O G E N A T E WAS ... LOWER
T H A N T H A T F O R MALE C H I C K E N . . . W I T H S U B C E L L U L A R MOUSE
L I V E R F R A C T I O N S , D E G R A D A T T V E A C T I V I T Y W A S A S S O C I A T E D
P R I M A R I L Y W I T H M I C R O S O M A L & SOLUBLE F R A C T I O N S W H I C H
REQUIRED N A D P H . T H E A C T I V I T Y W A S I N H I B I T E D B Y CARBON
M O N O X I D E . T H E S Y S T E M C A T A L Y Z E D H Y D R O L Y S I S W I T H F O R M A T I O N
OF DIMETHYL PHOSPHOROTHIOATE & DIMETHYL PHOSPHATE, &
REMOVAL OF AZINPHOSMETHYL SULFUR TO FORM O X Y G E N ANALOG.
T H E E N Z Y M E S Y S T E M C A T A L Y Z E D C O N J U G A T I O N O F G L U T A T H I O N E
W I T H A Z I N P H O S M E T H Y L A N D T H E F O R M A T I O N O F S - M E T H Y L
G L U T A T H I O N E & D E S M E T H Y L A Z I N O P H O S M E T H Y L . **QC REVIEWED**
[Menzie, C. M. M e t a b o l i s m of P e s t i c i d e s , An U p d a t e . U . S .
Department o f t h e Inter ior , F i s h , W i l d - l i f e Service ,
S p e c i a l S c i e n t i f i c Report - Wild l i f e No. 184, Wash ing t on ,
DC: U . S . GovernmentPrinting O f f i c e , 1974. 40

3. BOTH IN VIVO & IN VITRO, IN PREDACEOUS MITE NEOSEIULUS
( T Y P H L O D R O M U S ) F A L L A C I S , UORE A Z I N P H O S M E T H Y L W A S
M E T A B O L I Z E D B Y R E S I S T A N T S T R A I N T H A N B Y S U S C E P T I B L E
S T R A I N . I N V I T R O , G L U T A T H I O N E ; W A S REQUIRED A S A C O F A C T O R .
T H E M A J O R M E T A B O L I T E W A S . . . D E S M E T H Y L A N A L O G . T H E O X Y G E N
A N A L O G W A S A L S O OBSERVED. A Z I N P H O S M E T H Y L D E G R A D A T I O N I N
BOTH S U S C E P T I B L E & R E S I S T A N T H O U S E F L I E S . . . W A S A S S O C W I T H
M I C R O S O M A L & S O L F R A C T I O N S . T H E L A T T E R REQUIRED
G L U T A T H I O N E . T H E MDCED F U N C T I O N O X J D A S E S APPEARED T O B E
I M P O R T A N T I N O X D D A T T V E D E S U L F U R A T I O N & D E - A R Y L A T I O N . T H E
O X Y G E N A N A L O G . . . W A S A L S O D E - M E T H Y L A T E D . **QC REVIEWED**
[Menzie, C. M. Metabo l i sm of Pest ic ides , An Upda t e . U . S .
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Department o f the Inter i or , F i s h , W i l d - l i f e Service,
S p e c i a l S c i e n t i f i c Report - Wildl i f e No. 184, Washington,
DC: U.S. GovemmentPrinting O f f i c e , 1974. 40

4. AZINPHOSMETHYL WAS METABOLIZED BY PSEUDOMONAS FLUORESCENS
DSM 1976 TO 3 MAJOR METABOLITES:
B I S ( B E N Z A Z I M I D Y L M E T H Y L ) D I S U L F I D E W A S FORMED B Y H Y D R O L Y S I S
OF S-P BOND LEADING TO THIOMETHYLBENZAZIMIDE WHICH WAS
E N Z Y M A T I C A L L Y O X I D I Z E D T O B I S ( B E N Z A Z I M I D Y L M E T H Y L ) .
DEGRADATION OF AZINPHOSMETHYL TO BENZAZIMIDE IS BY ENZYMIC
O X I D A T I O N . T H E F O R M A T I O N O F A N T H R A N I L I C A C I D R E S U L T S FROM
C L E A V A G E OF THE H E T E R O C Y C L I C RING. **QC REVIEWED**
[ENGELHARDT GET AL;FEMS M I C R O B I O L L E T T 11 (2-3): 165-69
( 1 9 8 1 )

5. DIMETHYL TfflOPHOSPHATE, ONE OF THE PRIMARY METABOLITES OF
AZINPHOS-METHYL, WAS M E A S U R E D IN THE URINE OF RATS
FOLLOWING DERMAL APPLICATION OF 100, 200, OR 400 MG/RAT OF
A Z I N P H O S - M E T H Y L . * * Q C R E V I E W E D * * [ F R A N K L I N C A E T A L ;
P E S T I C CHEM H U M W E L F A R E E N V I R O N , P R O C I N T C O N G R P E S T I C
CHEM 5TH 4: 221-26 (1983)

Mechanism of Action:
1. Cholinesterase inhibition by all routes of exposure.

**PEERREVCEWED** [Purdue University; National Pes t i c ide
Informat ion Retrieval Sys t em (1987)

2. Mode of action is inhibition of the enzyme
acetylcholinesterase. **QC REVIEWED** [Sittig, M. (ed.)
Pest i c ide Manufacturing and T o x i c Mater ia l s Control
Encyclopedia , park Ridge, NJ: N o y e s Data Corporat ion.
1980. 70

3. Organophosphorus derivatives act by combining with and
inactivating the enzyme acetylcholines terase (AChE). . . .
The inactivation of cholinesterase by cholinesterase
inhibitor pe s t i c id e s allows the accumulation of large
amounts of acetylcholine, with resultant widespread
e f f e c t s that may be ... separated into 4 categories: (1)
Potentiat ion of po s tgang l i on i c parasympathe t i c activity.
... (2) Persistent depolarizat ion of skeletal muscle...
(3) Init ial s t imulat ion f o l l o w i n g depre s s i on of c e l l s o f
central nervous system ... (4) Variable ganglionic
stimulation or blockade ... /Cho l ine s t e ra s e inhibitor
pes t i c ide s/ **QC REVIEWED** [Dreisbach, R.H. Handbook of
Poisoning. 12th ed. Norwalk, CT: A p p l e t o n and Lange, 1987.
113

Interactions:
1. MIXTURES OF AZTNPHOS METHYL WITH SYNTHETIC P Y R E T H R O 1 D S ARE

S Y N E R G I S T T C I N S E C T I C I D E S . **QC REVIEWED** [ R E S D I S C L 207:
298-99(1981)

2. THE IN VITRO EFFECT OF AZINPHOSMETHYL ON THE FUNGICIDAL
ACTIVITY OF CAPTAN AND M A N C O Z E B WAS INVESTIGATED BY A
C E L L O P H A N E T R A N S F E R T E C H N I Q U E . T H E F U N G I S T A T I C A N D
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F U N G I C I D A L A C T I V I T Y O F M A N C O Z E B W A S REDUCED B Y T H E
. ADDITION OF AZINPHOSMETHYL, AS WAS THAT OF CAPTAN. * *PEER

REVIEWED** [GRADIS WH, SUTTON TB; PLANT DIS 65 (4): 356-8
( 1 9 8 1 )

3 . I N T H E F O R W A R D M U T A T I O N T E S T S Y S T E M ADE6 O F T H E Y E A S T
S A C C H A R O M Y C E S POMBE, T R I C H L O R F O N I N C O M B I N A T I O N W I T H
A Z I N P H O S - M E T H Y L PRODUCED C L E A R L Y S Y N E R G I S T I C E F F E C T S F O R
T O X I C I T Y A N D M U T A G E N I C I T Y . T H E A D D I T I O N O F S 9 M I C R O S O M A L
L I V E R F R A C T I O N D E C R E A S E D T H E E F F I C I E N C Y O F S I N G L E A N D
C O M B I N E D T R E A T M E N T S . * * P E E R R E V I E W E D * * [ G I L O T - D E L H A L L E J
ET AL; MUTAT RES 117(1-2): 139-48(1983)

E N V I R O N M E N T A L F A T E / E X P O S U R E P O T E N T I A L
Summary
Environmental F a t e / E x p o s u r e Summary:

1. A z i n p h o s m e t h y l is used as a nonsystemic i n s e c t i c i d e and
acaricide on citrus, co t ton, grapes , com, and some
ornamentals, top f r u i t , and vege table s . A z i n p h o s m e t h y l
released to soil sur fac e s will p robab ly not be p e r s i s t e n t .
In one f i e l d s tudy, 50% of the az inphosmethyl a p p l i e d as
an emulsion was lo s t in 12 days. B i o d e g r a d a t i o n and
vo la t i l i za t i on are most l ike ly the primary d e g r a d a t i o n and
transport processes, respect ively, for azinphosmethyl
released to soil sur fac e s or incorporated in the u p p e r
several inches of soil. Azinpho sme thy l will be r e l a t i v e l y
immobile in soil and thus is not expected to leach
extensively. Chemical h y d r o l y s i s is p r o b a b l y not important
except p o s s i b l y in alkaline soi l s . If released to water,
azinphosmethyl will have a low to medium tendency to sorb
to s ediments and su sp ended s o l i d s or to bioconcentrate.
V o l a t i l i z a t i o n f r o m water is p r o b a b l y not an important
transport process since the es t imated Henry's Law constant
is very low. Biodegrada t i on is p r o b a b l y the most important
degrada t iv e proces s for azinphosmethyl m natural waters
while chemical h y d r o l y s i s is p r o b a b l y not s i g n i f i c a n t
except in alkaline waters ( h a l f life 28 days in pH 8.6 and
25 deg C). No information was found on photo lys i s . An
es t imated h a l f - l i f e f or reaction o f az inphosmethyl with
p h o t o c h e m i c a l l y generated hydroxyl rad i ca l s in the vapor
phase of the atmosphere is 6.1 hours. Azinphosmethyl has
been f o u n d in u n s p e c i f i e d f r u i t s and vege tab l e s and in
beans. No other monitoring in format ion was available.
Exposure to azinphosmethyl may occur through its use as an
insect ic ide and f r om the consumpt ion of f r u i t s and
vegetable s that contain it. (SRC) **QC REVIEWED**

P o l l u t i o n Source s
A r t i f i c i a l Sources:

1. Azinphosmethyl is used extensively as an insec t i c ide ,
acaricide and m o l u s c i c i d e ( l ) and t h e r e f o r e shown to be
released to the environment during use and some releases
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may result f rom produc t i on , f o r m u l a t i o n and d i s p o s a l ( S R C ) .
**QC REVIEWED** [(1) Purdue Univ; N a t i o n a l P e s t i c i d e
I n f o r m a t i o n Retrieval S y s t e m ( 1 9 8 8 )

Environmental F a t e
Environmental F a t e :

1 . A Z I N P H O S M E T H Y L W A S A P P L I E D T O S U G A R C A N E R U N O F F P L O T S A T
0.22 KG/HA, 4 TIMES/YRIN 1980 AND 1981 AS PART OF AN
I N S E C T I N T E G R A T E D P E S T M A N A G E M E N T S Y S T E M R E S E A R C H

• EVALUATION OF SEASON LONG CONTROL OF THE PRIMARY SUGARCANE
I N S E C T P E S T , T H E S U G A R C A N E BORER ( D I A T R A E A S A C C H A R A L I S ) .
RUNOFF SAMPLES (WATER + SEDIMENT) WERE C O L L E C T E D WITHIN 8
HR AFTER EACH STORM AND ANALYZED BY GAS CHROMATOGRAPHY. IN
1980, RUNOFF LOSSES WERE 0.02% OF THE AMOUNT A P P L I E D .

R U N O F F I N 1981 W A S T W I C E T H A T I N 1980, P A R T I A L L Y
A C C O U N T I N G F O R LARGER I N S E C T I C I D E R U N O F F L O S S E S M E A S U R E D ,
0.56% OF THAT APPLIED. THE LARGER 1981 LOSSES ALSO WERE
A T T R I B U T E D T O S H O R T E R T I M E I N T E R V A L S BETWEEN I N S E C T I C I D E
A P P L I C A T I O N S A N D R U N O F F E V E N T S . A Z I N P H O S M E T H Y L
CONCENTRATIONS IN RUNOFF ARE NOT HARMFUL TO SURROUNDING

-AQUATIC HABITATS. **QC REVIEWED** [SMITH S ET AL; J
ENVIRON QUAL 12 (4): 534-37 (1983)

2. TERRESTRIAL FATE: H a l f - l i v e s (days) for azinphosmethyl in
a dry (2-3% moisture content) and wet (50% moisture
content) soil were: 484 and 64 (6 deg C), 88 and 13 (25
deg C), and 32 and 5 (40 deg C)(l). When azinphosmethyl
was a p p l i e d as an emulsion to a soil surface in the f i e l d ,
50% of it was lost in 12 days and when incorporated in
granular form into the u p p e r 4-5 inches of the soi l , 50%
was lost within 28 days(2). In this Wisconsin f i e l d study,
soil samples co l lec ted in May, one year a f t e r the
insecticide app l i ca t i on , contained residue l eve l s of
azinphosmethyl that were similiar to those determined in
October of the previous year. A l t h o u g h the soil had been
ro t o t i l l ed to a d e p t h of 4-5 inches, 90-100% of the to tal
recovered insect ic ide f r o m a 9 inch d e e p sample were
located in the u p p e r 3 inch soil layer. Two years a f t e r
azinphosmethyl appl i ca t ion, no residues were detected in a
6 inch de ep soil sample; however, f r om 0.01-0.03 ppm were
found in the upper 3 inch soil layer(2). In 1980 and 1981,
runo f f losses were 0.02% and 0.56% of the amount a p p l i e d
respectively(9). Azinphosmethyl will not leach extensively
in soils(3,4,5,6). One study estimated that azinphosmethyl
will leach < 20 cm per cm of annual rainfal l in a loam
soil at 25 deg C(3). An estimated Koc for methyl is
6 3 8 ( S R C ) . Azinphosmethyl will b iodegrade in s o i l(7,8).
Chemical hydrolys i s i s .probab ly not important except in
alkaline s o i l s ( S R C ) . **QC REVIEWED** [(1) Yaron B et al; J
Agric F o o d Chem 22: 439-41 (1974) (2) Schulz KR et al; J
Econ Entomol 63: 432-8 (1970) (3) Haque R, Freed VH; Res
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Rev 52: 89-116 (1974) (4) H e l l i n g CS; Soi l Sci Soc Amer
Prey; 35: 737-43 ( 1 9 7 1 ) (5) Kuhr RJ et al; Bull Environ
Contam T o x i c o l 11: 224-30 (1974) (6) Y a r o n B et al; J Env
Qual 3: 413-7 (1974) (7) E n g e l h a r d t G et al; J Agric F o o d
Chem 32: 102-8 (1984) (8) E n g e l h a r d t G, W a l l n o e f e r PR;
Chemosphere 12: 955-60 ( 1 9 8 3 ) (9) S m i t h S et al; J Environ
Qual 12: 534-37 ( 1 9 8 3 )

3. AQUATIC FATE: A z i n p h o s m e t h y l re leased to waters will have
a low to medium tendency to sorb to sediments and •
s u s p e n d e d s o l i d s or to bioconcentrate. V o l a t i l i z a t i o n f r o m
water is p robab ly no important because of the low Henry's
Law constant. The most impor tant removal mechanism for
azinphosmethyl in water, based on available soil s tudies
and screening t e s t s , will p r o b a b l y be b i o d e g r a d a t i o n .
S t u d i e s with aquatic w a t e r / s e d i m e n t microcosms at 5 mg/1
and pH 6.7 ind i ca t e h a l f - l i v e s of 3.3 days in microcosms
compared to 2.7 days in f i e l d s t u d i e s ( l ) . Chemical
hydro ly s i is p r o b a b l y not important except in alkal ine
waters. No i n f o r m a t i o n was f o u n d o p h o t o l y s i s ( S R C ) . **QC
REVIEWED** [(1) Port i er RJ; in ASTM S p e c T e c h n Publ 865
( V a l i d a t Predic t Lab M e t h o d s Asse s F a t e E f f Contam Aquat
Ecosyst): 14-30 ( 1 9 8 5 )

4. ATMOSPHERIC FATE: An es t imated hal f- l i f e for vapor phase
azinphosmethyl is 1.3 hours due to reaction with hydroxyl
r a d i c a l s ( l ) . **QC REVIEWED** [ ( 1 ) G E M S ; Graphical Exposure
M o d e l i n g S y s t e m . F a t e o f A t m o s p h e r i c P o l l u t a n t s ( F A P ) Data
Base. O f f i c e o f T o x i c Subs tance s . U S E P A ( 1 9 8 6 )

5 . A Q U A T I C F A T E : . . . B E H A V I O R O F A Z I N P H O S M E T H Y L I N W A T E R . . .
I T S H A L F L I F E I N B O T H L A B & N A T U R A L W A T E R S Y S T E M S W A S
F O U N D TO BE 30-70 DAYS @ PH OF 5.1-8.4. THE HIGHER THE PH,
THE LESS PERSISTENT THE CMPD SEEMED TO BE. **QC REVIEWED**
[ N a t i o n a l Research Council. Drinking Water & H e a l t h V o l u m e
1. Washington, DC: N a t i o n a l Academy Press, 1977. 604

6 . T E R R E S T R I A L F A T E : K I N E T I C S O F A Z I N P H O S M E T H Y L P E R S I S T E N C E
I N S O I L W A S S T U D I E D . L O S S E S O F I N S E C T I C I D E F O L L O W E D F I R S T
ORDER KINETICS. . . . MOISTURE & TEMP AFFECTED PERSISTENCE
OF AZINPHOS METHYL. HALF LIFE VARIED FROM 5 DAYS (40 DEG C
AND WET) TO 484 DAYS (6 DEG C WET OR DRY). ... HALF-LIFE
36.4 /DAYS IN W A T E R / @ 6 DEG C WITH PH 8.6. **QC
REVIEWED** [Menzie, C.M. M e t a b o l i s m o f P e s t i c i d e s , U p d a t e
n. U.S. Department of the Inter ior , F i s h Wildli fe
Service, S p e c i a l S c i e n t i f i c Report - Wild l i f e No.
2l2.Washington, DC: U.S. Government Printing O f f i c e , 1978.
25

7. TERRESTRIAL FATE: Fie ld t e s t s with az inphosmethyl
indicated that on treated a p p l e trees the h a l f - l i f e of
this p e s t i c ide was about 2.6 to 6.3 days. **QC REVIEWED**
[Menzie, C . M . Metabo l i sm o f P e s t i c i d e s - U p d a t e f f l . S p e c i a l
S c i e n t i f i c Report- Wildl i fe No. 232. Washington, DC:
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U.S.Depar tmen t o f t h e I n t e r i o r , F i s h a n d W i l d l i f e Service ,
1980. 46

8. Half life ... in a nonsteri le soil is 21 days under
aerobic c o n d i t i o n and 68 days under anaerobic c o n d i t i o n s
... in sterile c o n d i t i o n s / h a l f life of 355 d a y s / . Under
aerobics condi t ions ... me tabo l i t e s were ... oxygen analog
residues, mercap tome thyl benzazimide, benzazimide,
hydroxymethyl benzazimide, and bi s-(methyl
b e n z a z i m i d e ) s u l f i d e . **QC REVIEWED** [ P u r d u e Univers i ty;.
Nationa l P e s t i c i d e I n f o r m a t i o n Retrieval S y s t e m ( 1 9 8 8 )

Environmental T r a n s f o r m a t i o n s
Biodegredat ion:

1. After 44 and 197 days incubation in a s o i l , about 50 and
93%, r e sp e c t iv e ly , of the r a d i o l a b e l e d azinphosmethyl was
degraded and a f t e r 222 days incubation, 18.6% of the
radiolabel was recovered as ( 1 4 ) C 0 2 ( 1 ) . Sevente en
metabol i te s were i d e n t i f i e d ( l ) . Azinpho sme thyl was
degraded in batch and continuous culture by mixed cultures
of microorganisms that were co l l e c t ed f r o m soil , raw

"sewage, a trickling f i l t e r , activated s l u d g e , and s e t t l e d
s ludge(2). Azinphosmethyl concn decreased f r o m 99 mg/1 to
49 mg/1 a f t e r 4 days incubation in a stirred f l a s k
containing azinphosmethyl as the sole carbon source and a
mixed culture(2). The main d egrada t i on p r o d u c t s of
azinphosmethyl in soil and by se l ec t ed soil microorganisms
are benzazimide, thiomethylbenzazimide,
bis-(benzazimidyl-methyl) d i s u l f i d e , and anthranilic
acid(3). **QC REVIEWED** [(1) Engelhardt G et al; J Agric
F o o d Chem 32: 102-8 (1984) (2) Bank S et al; Agric W a s t e s
10: 81-94 (1984) (3) Engelhardt G, W a l l n o e f e r PR;
Chemosphere 12: 955-60 ( 1 9 8 3 )

2. SOILS WERE T R E A T E D WITH AZINPHOSMETHYL G R A N U L E S . 1 YR
L A T E R , 13% OF THE APPLIED D O S A G E WAS RECOVERED AS
A Z I N P H O S M E T H Y L , M E R C A P T O M E T H Y L B E N Z A Z I M I D E , N - M E T H Y L
B E N Z A Z I M I D E , N - M E T H Y L B E N Z A Z I M I D E S U L F I D E O R D I S U L F I D E ,
BENZAZIMIDE, & 4 UNIDENTIFIED C O M P O U N D S . **PEER RE V I E W E D * *
fMenzie , C. M. Metabol i sm of Pe s t i c id e s , An U p d a t e . U.S.
Department of the Interior, F i s h , W i l d - l i f e Service ,
S p e c i a l S c i e n t i f i c Report - W i l d l i f e No. 184, Washington,
DC: U . S . GovemmentPrinting O f f i c e , 1974. 41

Abiotic Degredation:
1. H y d r o l y s i s hal f lives for azinphosmethyl in water at pH

8.6 were 36.4, 27.9, and 7.2 days at 6, 25, and 40 deg C,
re spec t ive ly(l). Azinphosmethyl (initial concn 6 u g / m l )
half life was 10.4 hours in an e thanol-pH 6.0 b u f f e r
solution (20:80) at 70. deg C(2). An estimated atmospheric
h a l f - l i f e for azinphosmethyl is 1.3 hours closed upon an
estimated reaction with photochemical ly generated hydroxyl
radicals and an average hydroxyl radical concn of 5X10+5
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per cu cm(3). S u n l i g h t irradiat ion of thin f i l m s of
az inpho smethyl at 30-35 deg C for 25 hn; r e su l t ed in a
lo s s of 37% with at leas t 12 p r o d u c t s being f o r m e d ( 4 ) .
**QC REVIEWED** [(1) H e u e r B et al; Bull Environ Cintam
T o x i c o l 11: 532-7 (1974) (2) Ruzicka JH et al; J Chrom 31:
37-47 (1967) (3) Atkin son R; Interna l J Chem K i n e t i c s 19:
799-828 ( 1 9 8 7 ) (4) Chukwudebe A et al; J Agric F o o d Chem
37: 539-45 ( 1 9 8 9 )

2. S t u d i e s on the p h o t o d e c o m p o s i t i o n of az inpho sme thyl have
shown that d e g r a d a t i o n , a f t e r an 8 hr exposure of sunl ight
or u l travio l e t l i g h t , was greatest on g la s s s ur fa c e s &
variable on other sur face s . S u r f a c e / n o n in s e c t i c i da l water
s o l u b l e p h o t o p r o d u c t s formed (%): g la s s , 18.6%; sandy
so i l , 6.5%; muck 2.5%; corn leaves 3.5%; and bean leaves
1.4%. **QC REVIEWED** [Menzie, CM. M e t a b o l i s m of
P e s t i c i d e s - U p d a t e H I . S p e c i a l S c i e n t i f i c Report- W i l d l i f e
No. 232. Wash ing ton , DC: U . S D e p a r t m e n t of the Int er i or ,
F i s h and Wildlife Service , 1980. 46

__ 3. m a j o r d egradat i on produc t s ... f r om h y d r o l y s i s /were
benzazimide and hydroxymethylbenzazirnide. **QC REVIEWED**
[Purdue University; N a t i o n a l P e s t i c i d e I n f o r m a t i o n
Retrieval S y s t e m ( 1 9 8 8 )

Environmental T r a n s p o r t
Bioconcentration:

1. Using a measured log o c t a n o l / w a t e r p a r t i t i o n c o e f f i c i e n t
( l o g K o w ) of 2 . 7 5 ( 1 ) and the recommended regression
equat ion(2), an estimated bioconcentrat ion f a c t o r (BCF)
for azinphosmethyl is 72(2). T h i s ind i ca t e s a low
p o t e n t i a l for b iococentrat ion(2). No azinphosmethyl was
de t e c t ed in f i s h s ampl e s taken f rom a lake a f t e r
insec t i c ide a p p l i c a t i o n s in 1981-83(3). **QC REVIEWED**
[ ( 1 ) Hansch C , L e o A J ; Medchem P r o j e c t Pomona C o l l e g e
Claremont CA I s s u e No.26 ( 1 9 8 5 ) (2) Lyman WJ et al;
H a n d b o o k of Chemical Proper ty Est imation M e t h o d s .
Environmental Behavior of Organic C o m p o u n d s . M c G r a w - F I i l l
NY ( 1 9 8 2 ) (3) Bush PB et al; W a t e r Res Bull 22: 817-29
( 1 9 8 6 )

S o i l A d s o r p t i o n / M o b i l i t y :
1. The estimated ad s orp t i on c o e f f i c i e n t ( K o c ) for

azinphosmethyl is 404 using a water s o l u b i l i t y of 20.9
mg/L (25 deg C)(l) and the recommended regression
equation(2). T h i s r e la t iv e ly high Koc indicate s that
azinphosmethyl will be bound to organic matter in soi l s
and hence will not be very m o b i l e ( 3 , S R C ) . Experimental
data suppor t this pr ed i c t i on . No azinphosmethyl was
de t e c t ed (de t e c t i on limit was 0.4 p p m ) below the top 2
inch soil layer in an a p p l e orchard where 4 a p p l i c a t i o n s
of azinphosmethyl totaled 3 pounds/acre(4). Azinphosmethyl
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was not t ranspor t ed d e e p l y into the soil of an irrigated
po ta t o f i e l d . Trace s were f o u n d at a soil d e p t h of 12-30
cnm but none was f ound below 30 cm(5). In a thin layer
chromatography (TLC) experiment, azinphosmethyl was found
to have a low mobility in Hager s town soil (silt clay loam,
1.4% organic content)(6). In another study, soil TLC
experiments were conducted using az inphosmethyl and 14
d i f f e r e n t s o i l s(7); the average Rf value for
azinphosmethyl- was 0.17. Field moisture capaci ty (FMC) and
organic matter content of a soil were f o u n d to be a good
predic tor of mobility. Increased FMC decreased the soil
mobil i ty in the TLC experiment s(7). No azinphosmethyl was
de t e c t ed in a soil column e f f l u e n t a f t e r 64 days and batch
s tudie s indicate that s orpt ion was not r ev er s i b l e(S). An
experimental Koc of 189 (Kom of 110) has been r e p o r t e d ( 9 )
but the isotherm was not linear. **QC REVIEWED** [(1)
Bowman BT, S a n s WW; J Environ Sci H e a l t h B18: 221-7 ( 1 9 8 3 )
(2) Lyman WJ et al; Handbook of Chemical Property
Estimation Method s . Environmental Behavior of Organic

-Compounds. McGraw-Hil l NY ( 1 9 8 2 ) (3) K e n a g a EE; Ecotox Env
S a f e t y 4: 26-38 (1980) (4) Kuhr RJ et al; Bull Environ
Contain T o x i c o l 11: 224-30 (1974) (5) Yaron B et al; J
Environ Quality 3: 413-7 (1974) (6) H e l l i n g CS; Soil Sci
Soc Amer Proc 35: 737-43 (1971) (7) H e l l i n g CS; Soi l Sci
Soc Amer Proc 35: 743-8 (1971) (8) Reduker S et al; Bull
Environ Contam T o x i c o l 41: 633-41 (1988) (9) Frobe Z et
al; Toxico l Environ Chem 19: 69-82 (1989)

Volati l izat ion f rom W a t e r / S o i l :
1. Using a vapor pressure at 20 deg C of 7.5X10-9 mm Hg(l)

and a water so lubi l i ty of 20.9 m g / l ( 2 ) , the Henry's Law
constant for azinphosmethyl is 1.5X10-10 atm-cu m/mol.
T h i s suggests that volati l ization of azinphosmethyl f r o m
water will not be s ignificant. Vola t i l i za t i on f r om soil
surfaces, however, may be s i g n i f i c a n t ( 3 ) . In one study,
azinphosmethyl was least persistent a f t e r f i e l d
a p p l i c a t i o n in an emulsion and when left on the soil
surface (50% loss within 12 days a f t e r soil treatment) and
was most pers i s t ent (50% los s within 28 days) a f t e r its
incorporation in granular f orm into the u p p e r 4-5 inches
of soil(4). **QC REVIEWED** [(1) Worthing CR; The
Pesticide Manual 7th ed The British Crop Protect ion
Council Craydon England p 540 ( 1 9 8 3 ) (2) Bowman BT, San
WW; J Environ Sci H e a l t h B18: 221-7 ( 1 9 8 3 ) (3) Lyman WJ et
al; Handbook of Chemical Proper ty Estimation Methods.
Environmental Behavior of Organic Compounds. McGraw-Hill
NY (1982) (4) S c h u l z K R et al; J Econom Entomol 63: 432-8
(1970)

Environmental Concentrations
Water Concentrations:
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1. S U R F A C E W A T E R : Lake Pamvot i s , Greece az inpho sme thy l
concentrations run f r o m no d a t a to 16 ng/1, highest
concentrat ions are f o u n d in the summer months near the
city of l oannina(l). Canal concentrat ions were only
detec t ed in J u n e sample s ranging f rom 7-17 n g / l ( l ) . River
concentrations were highest dur ing summer months, values
ranged f r o m no da ta to 25 ng/1 over a year's t i m e ( l ) . H i g h
summer p e s t i c i d e concentrat ions are a c coun tab l e because of
a lower volume of water and spr ing a p p l i c a t i o n of
pe s t i c ide s to f i e l d s ( l ) . **QC REVIEWED** [(1) Albani s TA •
et al; Chemosphere 15: 1023-34 ( 1 9 8 6 )

2. G R O U N D W A T E R : A z i n p h o s m e t h y l was. not d e t e c t e d in farm w e l l s
in Canada: 11 wel l s in 1981 and 1982; 91 w e l l s in 1984(1)
and 179 w e l l s in 1986 and 1987(2). **QC REVIEWED** [(1)
Frank R et al; Arch Environ Contam Toxi co l 16: 1-8 (1987)
(2) Frank R et al; Bull Environ Contam T o x i c o l 44: 410-19
(1990)

E f f l u e n t s Concentrat ions:
1. Air emissions of 0.16 kg of s u l f u r d i o x i d e , 0.13 kg of

nitrous oxide, 0.75 kg of hydrocarbons and 0.5 kg of
guthion per metric ton of p e s t i c i d e produc ed have been
repor t ed . **QC RE V I E W E D * * [Sittig,M. (ed.) P e s t i c i d e
Manufacturing and T o x i c Mater ia l s Control Encyc l op ed ia ,
park Ridge, NJ: N o y e s Data Corpora t i on . 1980. 70

S e d i m e n t / S o i l Concentrat ions:
1. A z i n p h o s m e t h y l concentration in a surface soil in A l a b a m a

was < 0.1 p p m ( l ) . **QC REVIEWED** [(1) A l b r i g h t R et al;
Bull Environ Contam Toxico l 12: 378-84 (1974)

F o o d Survey Results:
1. Azinpho sme thyl has been d e t e c t e d in u n s p e c i f i e d f r u i t s and

vegetables and in b e a n s ( l ) ; however, concentrat ions were
not repor t ed . A z i n p h o s m e t h y l was d e t e c t e d in 68 of 851
f o o d s and animal f e e d s analyzed during 1982-86: 12 sample s
<0.05 ppm; 14 sampl e s 0.05-0.10 ppm; 33 s a m p l e s 0.10-0.50
ppm; 6 sampl e s 0.5-1.0 ppm; and 3 s a m p l e s 1.0-2.0 p p m ( 2 ) .
It was also de tec t ed in 7 peach sample s c o l l e c t ed in
1980-82 in Ontario, Canada: 5 below and. 2 above 2 m g / k g ( 3 )
but was not de t e c t ed in any of 354 vege table s s a m p l e s
during 1980-85(4). FDA es t imate s of p e s t i c i d e intakes in
the to tal diet in 1988 were 0.0013, 0.0039, and 0.0031
u g / k g body w t /day for ages 6-11 months, males 14-16 yr,
and f e m a l e s 60-65 yr, r e s p e c t i v e l y ( S ) . **QC REVIEWED**
[(1) Duggan RE; P e s t i c i d e Residue Leve l s in F o o d s in the
United S t a t e s f r o m July 1, 1969 to J u n e 30, 1976;
Washington DC: F o o d and Drug Admin Div Chem Techno l ( 1 9 8 3 )
(2) Luke MA; J Assoc Off Anal Chem 7: 415-20 (1988) (3)
Frank R et al; Bull Envir Contam T o x i c o l 39: 277-9 ( 1 9 8 7 )
(4) Frank R et al; J Assoc Off Anal Chem 70: 1081-6 ( 1 9 8 7 )
(5) USFDA; Residues in Food-1988 . US F o o d Drug Admin,
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Washington, DC ( 1 9 8 9 )
Plant Concentrations:

1. Azinpho sme thy l has been de t e c t ed in d ehydra t ed hay at an
u n s p e c i f i e d c onc en tra t i on(l). **QC REVIEWED** [ ( l ) D u g g a n
RE; P e s t i c i d e Residue Leve l s in F o o d s in the United S t a t e s
f r om July 1, 1969 to J u n e 30, 1976; W a s h i n g t o n DC: F o o d
and Drug A d m i n Div Chem Techno l ( 1 9 8 3 )

Human Exposure
Probable Routes of Human Exposure:

1. Very toxic by inhalation, in contact with skin and if
swallowed. **QC RE V I E W E D * * [Commis s ion of the European
Communities. L e g i s l a t i o n on Dangerous Subs tance s -
C l a s s i f i c a t i o n and L a b e l l i n g in the European Communities.
Vol. H. London and T r o t m a n L t d . , 1989.,p. U I - 5 7 7

2. Humans may be expo s ed to azinphosmethyl during its use as
an insec t i c ide and f r o m eating f r u i t s and vege table s that
contain it. (SRC) **QC REVIEWED**

3. Human exposure ... f r om hand l ing , a p p l i c a t i o n , and
re-entry operations. **PEERREVIEWED** [Purdue Universi ty;

' N a t i o n a l Pes t i c id e I n f o r m a t i o n Retrieval S y s t e m (1987)
4. The average dermal exposure to workers a p p l y i n g .

azinphosmethyl spray ws 5200 and 4260 ug in Ontario and
Nova Scotia, respectively, as determined by patch
analy s i s( l). **QC REVIEWED** [(1) Frankl in CA et al;
Toxicol Letters 33: 127-36 ( 1 9 8 6 )

EXPOSURE S T A N D A R D S & R E G U L A T I O N S
S t a n d a r d s & Regulat ions
Immedia t e ly Dangerous to L i f e or Death:

1.10 mg/cu m **QC REVIEWED** [NIOSH. NIOSH Pocket Guide to
Chemical Hazards. DHHS (NIOSH) Publication No. 94-116.
Washington, D.C.: U.S. Government Printing Of5ce, J u n e
1994. 22

A c c e p t a b l e Daily Intake:
1. A Provisional Limit ing Dose based on a 2 year dog f e e d i n g

study has been e s tab l i shed using an uncertainty f a c t o r of
100. The Maximum Permis s ib l e Intake is 0.075 m g / k g for a
60 kg person. The Theore t i ca l Maximum Residue Contr ibu t ion
to the human diet f rom the exis t ing tolerances is 0.6678
mg for a 1.5 kg diet which is 899% of the Maximum
Permissible Intake (Thi s value is greatly in f la t ed when
compared to actual dietary residues expected in practice,
and is due so l e ly to the addi t ional ten f o l d uncertainty
f a c t or a p p l i e d for the reduced data base and two f o l d
increase in sensitivity of the dog compared to that of the
rat). When the required chronic f e e d i n g s tudies are
submitted, the Provisional Limiting Dose and Theor e t i ca l
Maximum Residue Contribution will be re-evaluated. **QC
REVIEWED** [Purdue University; National Pest ic ide
Informat ion Retrieval Sys t em (1987)
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2. FAOAVHO ADI: 0.005 m g / k g bw **QC R E V I E W E D * * [FAOAVHO;
P e s t i c i d e Residues in F o o d -1991. J o i n t Mee t ing of the
FAO Panel of Exper t s on P e s t i c i d e Residues in F o o d and the
Environment and the WHO Expert G r o u p on P e s t i c i d e
Residues. Geneva, S e p t e m b e r 16-22, 1991. Evaluat ions Part
1 - Residues , p.629 FAO Plant & Prod Pro t e c t P a p e r 113/1
( 1 9 9 2 )

A l l o w a b l e T o l e r a n c e s :
1. A tolerance of 0.04 part per mi l l i on ( n e g l i g i b l e r e s i d u e )

i s e s t ab l i s h ed for res idues of 0,0-dimethyl
S-(4-oxo-l,2,3-benzotriazin-3 ( 4 H ) - y l ) m e t h y l )
p h o s p h o r o d i t h i a t e and/or i t s m e t a b o l i t e s c a l c u l a t e d as
O,0-dimethyl S-(4-oxo-l ,2,3-benzotr iazin-3 ( 4 H ) - y l - m e t h y l )
p h o s p h o r o d i t h i o a t e in milk. **QC REVIEWED** [40 CFR
180.154(a) ( 7 / 1 / 8 8 )

2. T o l e r a n c e s for re s idues of the i n s e c t i c i d e 0,0-dimethyl
S-((4-oxo- l ,2 ,3-benzotr iaz in-3-(4H)-yl) me thy l)
p h o s p h o r o d i t h i o a t e in or on the f o l l o w i n g raw agri cu l tural
commodi t i e s (in ppm) are as f o l l o w s : Alfal fa, a p p l e s ,
apr i co t s , artichokes, barley (straw), beans ( s n a p ) ,
blackberries, boysenberries, broccol i , brus se l s s p r o u t s ,
cabbage, cau l i f l ower , celery, cherries, citrus f r u i t s ,
clover, c rabapp l e s , cranberries, cucumbers, pasture grass
(green), loganberrie s , melons (honeydew, muskmelons,
cantaloups, watermelons, and other melons), nectarines,
oats (grain, straw), onions, peaches, pears, p l u m s ( f r e s h
prunes), quinces, raspberries, rye (straw), spinach,
strawberries, tomatoes (pre and post harvest), wheat
(straw): 2.0 ppm; Alfalfa (hay), bluberries, clover,
(hay), gooseberries, grapes , pasture grass (hay): 5.0 ppm;
Almonds , beans (dry), e g g p l a n t s , f i i b e r t s , nuts,
p i s tach io , peas (black-eyed), pecans, p e p p e r s , p o ta t o e s ,
sugarcane, walnuts: 0.3 ppm; Barley (grain), rye (grain),
soybeans, wheat (grain): 0.2 ppm; B i r d s f o o d ( f i l b e r t s ) ,
par s l ey (root s): 2 ppm; B i r d f o o d ( t r e f o i l hay), p a r s l e y
(leaves): 5 ppm; C a t t l e (fat), c a t t l e (meat: by-produc t s ),
ca t t l e (meat), goat s (fat), goat s (meat by-produc t s) ,
goats (meat), horses (fat), horses (meat by-produc t s) ,
horses (meat), sheep (fat), sheep (meat by-product s),
sheep (meat): 0.1 ppm; C o t t o n s e e d : 0.5 ppm; Kiwi f r u i t :
10.0 ppm: P o t a t o e s : 0.3 ppm. **PEER RE V I E W E D * * [40 CFR
1 8 0 . 1 5 4 ( 7 / 1 / 8 8 )

3. The f o l l o w i n g tolerances are e s tab l i sh ed for res idues of
the insect ic ide O,0-dimethyl
S-(4-oxo-1,2,3 -benzotriazin-3 (4H)-ylme thy l)
p h o s p h o r o d i t h i o a t e in the indicated commodi t i e s when used
for the f e ed of ca t t l e , goats, and sheep: 5 ppm in dried
citrus p u l p . 1.5 ppm in sugarcane. S u c h residues may be
present therein only as a result of the a p p l i c a t i o n of the
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insec t i c ide to the growing agricultural crop. **QC
REVIEWED** [ 2 1 C F R 561.180 ( 4 / 1 / 8 8 )

4. C l a s s i f i e d for res tric ted use, l imi t ed to use by or under
the direct supervi s ion of a c e r t i f i e d a p p l i c a t o r . All
l i q u i d s with a concn greater than 13.5 pet for all uses
are restricted due to an inhala t ion hazard to humans. **QC
REVIEWED** [40 CFR 152.175 ( 7 / 1 / 8 8 )

5. The data for azinphosmethyl residues in or on p o t a t o e s
(0.3 p p m ) , par s l ey (5.0 ppm leaves; 2.0 p p m , roots),
p i s ta ch io s (0.3 p p m , mnt), sugarcane bagasse and sugarcane
(0.3 p p m ) are adequate to s u p p o r t the r e spec t ive
e s tab l i shed tolerances . **QC REVIEWED** [ P u r d u e
University; N a t i o n a l P e s t i c i d e I n f o r m a t i o n Retrieval
S y s t e m ( 1 9 8 8 )

Occupational Permi s s i b l e L e v e l s
O S H A S t a n d a r d s :

1. Meets criteria for OSHA medical records rule. **QC
REVIEWED** [29 CFR 1910.20 ( 7 / 1 / 8 8 )

2. 8 hr Time-Weighted avg: 0.2 mg/cu m / S k i n / **QC REVIEWED**
' [ 2 9 C F R 1910.1000 ( 7 / 1 / 8 8 )

N I O S H Recommendations:
1. 10 hr T i m e - W e i g h t e d avg: 0.2 mg/cu m [ s k i n ] . **QC

REVIEWED** [NIOSH. NIOSH Pocket Guide t o Chemical Hazards.
DHHS (NIOSH) Publ i ca t ion No. 94-116. Washington, D.C.:
U . S . Government Print ing O f f i c e , J u n e 1994. 22 .

Thresho ld Limit Values:
1. 8 hr Time W e i g h t e d Avg (TWA) 0.2 mg/cu m, S k i n ( 1 9 8 6 ) **QC

REVIEWED** [American Conference of Governmental Indus t r ia l
Hygieni s t s . T h r e s h o l d Limit Value s (TLVs) for Chemical
Subs tance s and Physical Agent s and Biologi ca lExposure
Indice s (BEIs) for 1995-1996. Cincinnati, OH: ACGIH, 1995.
13

2. Excursion Limit Recommendation: Excursions in worker
exposure l ev e l s may exceed three times the TLV-TWA for no
more than a to ta l of 30 min during a work day, and under
no circumstances should they exceed f i v e times the
TLV-TWA, provided that the TLV-TWA is not exceeded. **QC
REVIEWED** [American Conf er enc e of Governmental I n d u s t r i a l
Hygieni s t s . T h r e s h o l d Limit Value s (TLVs) for Chemical
Substances and Physical Agent s and Biologica lExposure
Indi c e s (BEIs) for 1995-1996. Cincinnati, OH: ACGIH, 1995.
5

3. BEI (Biological Exposure I n d e x ) : Cholines terase activity
in red cell s (timing is discretionary) is 70% of
individual' s baseline. The determinant i s u sual ly present
in a s ignificant amt in biological specimens co l l e c t ed
f rom sub j e c t s who have not been occupat ional ly exposed.
Such background level s are incl in the BEI value. The
determinant is nonspecif ic , since it is observed a f t e r
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exposure to some other chemicals. T h e s e n o n s p e c i f i c t e s t s
are p r e f e r r e d because they are easy to use and u s u a l l y
o f f e r a bet ter correlation with exposure than s p e c i f i c
tests. In such instances, a BEI for a s p e c i f i c , l e s s
quantitative biological determinant is recommended as a
conf irmatory te s t . The b i o l og i ca l de terminant is an
indicator of exposure to the chemical, but the
quant i ta t ive i n t e r p r e t a t i o n of the measurements is
ambiguous. (1989-90 a d o p t i o n ) / O r g a n o p h o s p h o r u s
chol ine s t erase inhibi tors/ **QC R E V I E W E D * * [American
C o n f e r e n c e o f Governmental I n d u s t r i a l H y g i e n i s t s .
T h r e s h o l d Limit V a l u e s (TLVs) for Chemical S u b s t a n c e s and
Physical A g e n t s and B i o l o g i c a l E x p o s u r e I n d i c e s (BEIs) for
1995-1996. Cincinnati, OH: ACGffl, 1995. 65

Other S t a n d a r d s and Regula t i on s
C E R C L A R e p o r t a b l e Quanti t i e s:

1. Persons in charge of vessels or f a c i l i t i e s are required to
n o t i f y the Nat iona l Response Center (NRC) immediate ly,
when there is a release of this d e s i g n a t e d hazardous
substance, in an amount equal to or greater than its
r epor tab l e quantity of 1 Ib or 0.454 kg. The to l l f r e e
number of the NRC is (800) 424-8802; In the Washington
D.C. m e t r o p o l i t a n area (202) 426-2675. The rule for
determining when n o t i f i c a t i o n is required is s ta ted in 40
C F R 3 0 2 . 4 (section IV. D.S.b). **QC REVIEWED** [40 CFR
302.4 ( 7 / 1 / 8 8 )

S t a t e Drinking W a t e r G u i d e l i n e s
1. (ME) MAINE 25 ug/1 [USEP A/Office o f W a t e r ; F e d e r a l - S t a t e

T o x i c o l o g y and Risk Analy s i s Committee (FSTRAC). Summary
of S t a t e and F e d e r a l Drinking W a t e r S t a n d a r d s and
Guidel ines ( 1 1 / 9 3 )

Clean Water Act Requirements
1. Designated as a hazardous substance under section

3 1 1 ( b ) ( 2 ) ( A ) o f the F e d e r a l W a t e r P o l l u t i o n Contro l Actand fur ther regulated by the Clean Water Act Amendments of
1977 and 1978. T h e s e r egu la t i ons a p p l y to d i s charge s of
this substance. [40 CFR 116.4 ( 7 / 1 / 8 8 )

F I F R A Requirements:
1. All l iquid f o r m u l a t i o n s with concentrations of 13.5% or

greater are currently c l a s s i f i e d as restricted use
chemicals. **PEER REVIEWED** [ P u r d u e Universi ty; N a t i o n a l
Pest i c ide I n f o r m a t i o n Retrieval S y s t e m ( 1 9 8 7 )

2. The Agency is requiring extensive f i e l d monitoring data to
d e f i n e better the extent of exposure and hazard to
w i l d l i f e . No new tolerances or new f o o d uses will be
considered until the Agency has received data s u f f i c i e n t
to assess exist ing tolerances for azinphos-methyl. The
Agency is concerned about the potential for human
poisonings (cholinesterase inhibi t ion) f r o m the use of
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azinphos-methyl. The Agency will continue to restrict all
liquid f o r m u l a t i o n s of azinphos-methyl with greater than
13.5% active ingredient. In a d d i t i o n , r eg i s t ran t s must
either c l a s s i f y all p r o d u c t s for restricted use (due to
acute tox i c i ty) or submit dermal and inhalat ion da ta to
suppor t the a p p r o p r i a t e toxic i ty category. Revised
Protect ive c l o th ing s ta tement s are required to be inc luded
on the l a b e l s of azinphos-methyl end use p r o d u c t s . The
Agency has conc luded that data are not adequate to
determine the oncogenic p o t e n t i a l of azinphos-methyl and
is requiring numerous t o x i c o l o g y s t ud i e s mentioned below.
The Agency is requiring that endangered species l a b e l i n g
be added to lab e l s for certain azinphos-methyl uses. A 24
hour re-entry interval, previous ly e s tabl i shed under 40
CFR 170.3(b) (2) will remain in e f f e c t . The Agency is
imposing an interim rotational crop res trict ion of 6
months for root crops and 30 days for all other registered
crops until the required crop rotat ion da ta are submitted.
**PEER REVIEWED** [ P u r d u e University; N a t i o n a l P e s t i c i d e

"Information Retrieval S y s t e m ( 1 9 8 7 )
3. A d d i t i o n a l crop residue s tudi e s on various commodit ie s and

plant and animal metabolism s tudie s are required to
support existing tolerances. The f o l l o w i n g s tudie s are
required to assess the toxico logical characteristics of
technical azinphos-methyl: Acute inhalation, d e layed
neurotoxicity, oncogenicity/chronic te s t ing in rat,
t eratology, reproduct ion, mutagenicity, and general
metabolism. The f o l l o w i n g data are required to fully
characterize a z i n p h o s - m e t h y l ' s environmental f a t e :
Re-entry data ( f o l i a r d i s s ipa t i on , soil d i s s i p a t i o n ,
dermal exposure, inhalation exposure). S p e c i a l t e s t ing:
Glove permeabili ty, pho t odegrada t i on , anaerobic aquatic
(Data not needed if label c l ar i f i ca t i on s are made),
fore s try d i s s i pa t i on (Data not needed if label
c lar i f i ca t ions are made), rotational crops ( c o n f i n e d ) ,
irrigated crops accumulated study (Data not needed if
label c lar i f i ca t ions are made), accumulation in non target
organisms (Data not needed if label c l ar i f i ca t i on s are
made). A d d i t i o n a l data are required to assess the impact
on w i l d l i f e f rom the use of azinphos-methyl: Acute avian
oral toxicity,... wild mammal estuarine ... and marine
organisms, f i s h early l i f e stage, simulated or actual
f i e l d testing for aquatic organisms and honey bee
toxicity. Product chemistry and acute toxicity data are
required. **QC REVIEWED** [Purdue University; National
Pesticide I n f o r m a t i o n Retrieval Sys t em (1987)

4. A tolerance of 0.04 part per million (negl ig ib l e residue)
is established for residues of 0,0-dimethyl
S-(4-oxo-l,2,3-benzotriazin-3 (4H>yl)methyl)
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p h o s p h o r o d i t h i o a t e and/or i t s m e t a b o l i t e s c a l c u l a t e d a
O,O-dimethyl S-(4-oxo-l,2,3-benzotriazin-3 ( 4 H ) - y l - m e t h y l )
p h o s p h o r o d i t h i o a t e in milk. **QC REVIEWED**: [40 CFR
180.154(a) ( 7 / 1 / 8 8 )

5. T o l e r a n c e s for re s idues of the i n s e c t i c i d e O,0-dimethyl
S - ( ( 4 - o x o - l , 2 , 3 - b e n z o t r i a z i n - 3 - ( 4 H ) - y l ) m e t h y l )
p h o s p h o r o d i t h i o a t e in or on the f o l l o w i n g raw agr i cu l tura l
commodi t i e s are as f o l l o w s : Alfal fa, a p p l e s , apr i co t s ,
artichokes, barley (straw), beans ( s n a p ) , b lackberrie s , .
boysenberries, broccoli , brus se l s s prou t s , cabbage,
c a u l i f l o w e r , celery, cherries, citrus f r u i t s , clover,
c r a b a p p l e s , cranberries, cucumbers, pasture grass (green),
loganberries, melons (honeydew, muskmelons, c a n t a l o u p s ,
watermelons, and other melons), nectarines, oats (grain,
straw), onions, peaches, pears, p lums ( fr e sh prunes),
quinces, raspberries, rye (straw), sp inach , strawberries,
tomatoes (pre- and p o s t - H ) , wheat (straw), alfalfa (hay),
bluberries, clover, (hay), gooseberries, grapes, pas ture
grass (hay), almonds, beans (dry), e g g p l a n t s , f i i b e r t s ,
nuts, p i s ta ch io , peas (black eyed), pecans, p e p p e r s ,
p o ta t o e s , sugarcane, walnuts, barley (grain), rye (grain),
soybeans, wheat (grain), b i r d s f o o t ( f i l b e r t s ) , par s l ey
(roots), b i r d s f o o t ( f i l b e r t s hay), par s l ey (leaves),
ca t t l e (fat), ca t t l e (meat by-product s), c a t t l e (meat),
goats (fat), goats (meat by-produc t s), goa t s (meat),
horses (fat), horses (meat by-produc t s) , horses (meat),
sheep (fat), sheep (meat b y - p r o d u c t s ) sheep (meat),
co t tonseed , kiwi f r u i t , p o ta t o e s . **PEERREVIEWED** [40
CER 180.154 ( 7 / 1 / 8 8 )

6. Tol e ranc e s are e s tab l i shed for residues of the insec t i c ide
0,0-dimethyl S-(4-oxo-1,2,3 -benzotriazin-3 ( 4 H ) - y l m e t h y l )
p h o s p h o r o d i t h i o a t e in the indicated commodities when used
for the f e e d of cat t l e , goats, and sheep, dried citrus
p u l p , and sugarcane. S u c h residues may be present therein
only as a result of the app l i ca t i on of the insecticide to
the growing agricultural crop. **QC REVIEWED** [21 CFR
5 6 1 . 1 8 0 ( 4 / 1 / 8 8 )

7. C l a s s i f i e d for restricted use, limited to use by or under
the direct supervision of a c e r t i f i e d a p p l i c a t o r . All
l i qu id s with a concn greater than 13.5% for all uses are
restricted due to an inhalation hazard to humans. **QC
REVIEWED** [40 CFR 152.175 ( 7 / 1 / 8 8 )

FDA Requirements:
1. Tolerance s are e s tab l i shed for residues of the insec t i c ide

0,O-dimethyl S-(4-oxo-l ,2 ,3-benzotr ia2dn-3(4H)-yhnethyl)
p h o s p h o r o d i t h i o a t e in the indicated commodit i e s when used
for the f e ed of cat t l e , goats, and sheep: dried citrus
p u l p , and sugarcane. Such residues may be present therein
only as a result of the a p p l i c a t i o n of the insecticide to
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the growing agricultural crop. **QC REVIEWED** [21 CFR
5 6 1 . 1 8 0 ( 4 / 1 / 8 8 )

M O N I T O R I N G A N D A N A L Y S I S M E T H O D S
S a m p l i n g Procedures:

1. Measurements to determine employee exposure are best taken
so that the average eight hour exposure is based on a
single eight hour s a m p l e or on two f o u r hour sampl e s .
Several short time interval s ampl e s (up to 30 minutes) may
also be used to determine the average exposure level. Air
sample s should be taken in the e m p l o y e e ' s breathing zone
(air that would most nearly represent that inhaled by the
employee). **QC REVIEWED** [Macki son, F. W., R. S.
S t r i c o f i ; and L. J. Partridge, Jr. (eds.). NIOSH/OSHA -
Occupational H e a l t h Guide l ine s f or Chemical Hazards .
DHHS(NIOSH) P u b l i c a t i o n N o . 81-123 (3 V O L S ) . Washington,
DC: U . S . Government Printing O f f i c e , Jan. 1981. 2

Analyt i c Laboratory Method s :
1. SOME PROCEDURES FOR THE ENZYMATIC DETECTION OF

O R G A N O P H O S P H O R U S P E S T I C I D E S , W H I C H H A V E G I V E N REPRODUCIBLE
^ R E S U L T S ON A ROUTINE SCALE, ARE DESCRIBED. THE M E T H O D S

H A V E SUCCESSFULLY BEEN APPLIED TO THE DETECTION OF
AZINOPHOSMETHYL IN FRUIT OR V E G E T A B L E E X T R A C T S . THE
M E T H O D S I N V O L V E I N I T I A L T H I N - L A Y E R C H R O M A T O G R A P H Y O F T H E
S A M P L E E X T R A C T S , T H E N O X I D A T I O N W I T H B R O M I N E T O CONVERT
T H E T f f l O P H O S P H A T E S T O A C T I V E E N Z Y M E I N H I B I T O R S . T H E P L A T E S
ARE THEN S P R A Y E D WITH ESTERASES FROM A SUITABLE SOURCE &
F U R T H E R SPRAYED W I T H A S U I T A B L E S U B S T R A T E W H I C H W I L L C A U S E
T H E B A C K G R O U N D T O BECOME COLORED F O L L O W I N G H Y D R O L Y S I S .
ALTERNATIVELY, THE E N Z Y M E & AN ACID-BASE INDICATOR ARE
I N C O R P O R A T E D INTO AN AGAR GEL & THE DEVELOPED TLC P L A T E
P R E S S E D A G A I N S T T H I S F O R 1 H R A F T E R A C T I V A T I O N W I T H
BROMINE, T H E N T H E A G A R I S S P R A Y E D W I T H A C E T Y L C H O L I N E ,
WHICH RELEASES ACETIC ACID ON HYDROLYSIS. THE LIMIT OF
D E T E C T I O N A C H I E V E D F O R M O S T S U B S T A N C E S I S 1 T O 1 0 N G . T H E
M E T H O D CAN BE U S E D AS A SCREENING PROCEDURE FOR ROUTINE
ANALYSES. **QC REVIEWED** [STUVE T JR, CARDINALE E JR;
MITT GEB L E B E N S M r r T E L U N T E R S HYG 62 (1): 25-31 ( 1 9 7 1 )

2. PRODUCT ANALYSIS IS BY C O L O R I M E T R I C M E A S U R E M E N T OF THE
P H O S P H O R O D I T H I O A T E M O I E T Y A S A C O M P L E X , C I P A C H A N D B O O K ,
1970, 1 , 25; FAO SPECIFICATION (CP/4). R E S I D U E ANALYSIS IS

BY GLC, ANALYST ( L O N D O N ) , 1977, 102, 858. **QC REVIEWED**
[Worthing, C.R. and S.B. Walker (eds.). The Pe s t i c i d e
Manual - A W o r l d Compendium. 8th ed. Thornton Heath, UK:
The British Crop Protection Council, 1987. 42

3. GUTHION IS E X T R A C T E D FROM CROP WITH A C E T O N E & R E E X T R A C T E D
W I T H CHLOROFORM FROM A C E T O N E D I L W I T H W A T E R , S O L V E N T I S
REMOVED BY EVAPORATION; RESIDUE IS D I S S O L V E D IN
I S O P R O P A N O L & C L E A N E D UP ON CHROMATOGRAPHY C O L U M N . **QC
REVIEWED** [Associat ion of O f f i c i a l Analytical Chemists.
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O f f i c i a l M e t h o d s of A n a l y s i s . 10th ed. and s u p p l e m e n t s .
Washington, DC: Assoc ia t ion of O f f i c i a l Analytical
Chemis t s , 1965. New e d i t i o n s t h r o u g h l S t h ed . p l u s
s u p p l e m e n t s , 1982.,p. 13/488 29.107

4. COMPARISON OF HIGH P E R F O R M A N C E LIQUID CHROMATOGRAPHY AND
A N T I C H O L I N E S T E R A S E A S S A Y F O R M E A S U R I N G A Z I N P H O S - M E T H Y L
M E T A B O L I S M I N V I T R O I S D I S C U S S E D . A Z I N P H O S - M E T H Y L OXON W A S
N O T T H E R M A L L Y S T A B L E . UNDER G A S C H R O M A T O G R A P H I C
C O N D I T I O N S , O N - C O L U M N D E C O M P O S I T I O N OCCURRED A N D T E N D E D T O
PRODUCE C O M P O N E N T S W H I C H UPON ELECTRON I M P A C T G E N E R A T E D
T H E S A M E I O N S A S T H O S E G E N E R A L L Y EMPLOYED T O I D E N T I F Y T H E
METABOLITES OF AZINPHOS-METHYL BY MASS S P E C T R O M E T R Y
I N V E S T I G A T I O N O F T H E I N T E R C H A N G E A B I L I T Y BETWEEN H P L C ( H I G H
P E R F O R M A N C E L I Q U I D C H R O M A T O G R A P H Y ) A N D T H E
ANTICHOLINESTERASE (ACHE) ASSAY WAS CARRIED OUT BY
Q U A N T I T A T I N G T H E OXON O F A Z I N P H O S - M E T H Y L I N T H E S A M E
B I O L O G I C A L S A M P L E S . B O T H M E T H O D S S E L E C T I V E L Y M E A S U R E D T H E
C O M P O U N D T O T H E S A M E DEGREE O F A C C U R A C Y . W H E R E A S T H E A C H E
A S S A Y APPEARED T O B E F A S T E R , H I G H P E R F O R M A N C E L I Q U I D
C H R O M A T O G R A P H Y W A S A D V A N T A G E O U S I N T H A T SEVERAL
METABOLITES OF AZINPHOS-METHYL COULD BE SIMULTANEOUSLY
ASSAYED. **QC REVIEWED** [LIN SN ET AL; J AGRIC FOOD CHEM
3 1 ( 4 ) : 756-59 ( 1 9 8 3 )

5. Azinphos-methyl in p e s t i c i d e f o r m u l a t i o n s is analyzed
using an IR s p e c t r o p h o t o m e t e r scanning over 600-700 cm.
C a l c u l a t i o n is based on peak re sponse versus a standard
reference. T h i s method is a p p l i c a b l e to 50% wet tab l e
powders and 2 Ib/gal l iqu id concentration where
azinphos-methyl is the only active ingredient. **QC
REVIEWED** [ A s s o c i a t i o n o f O f f i c i a l Analy t i ca l Chemists.
O f f i c i a l M e t h o d s of Analys i s . 10th ed. and s u p p l e m e n t s .
Washington, DC: A s s o c i a t i o n o f O f f i c i a l A n a l y t i c a l
Chemis t s , 1965. New e d i t i o n s t h r o u g h l S t h ed . p l u s
s u p p l e m e n t s , 1982.,p. 1 4 / 1 2 5 6.406

6. EPA Method 8140: Organopho sphoru s P e s t i c i d e s . Method 8140
is a gas chromatographic method used to determine the
concentration of various organopho sphorou s p e s t i c i d e s .
Prior to analysi s , a p p r o p r i a t e s a m p l e extract ion
techniques must be used. ... Organic l i q u i d s may be
analyzed by direct in j e c t i on . A 2 to 5 ul aliquot of the
extract is i n j e c t e d into a gas chromatograph, and
compounds in the gas chromatographic e f f l u e n t are de tec ted
with a f l a m e p h o t o m e t e r or thermionic detec tor.
Azinpho sme thyl has a method d e t e c t i on limit of 1.5 ug/1
with a re tent ion time of 6.80 min. S i n g l e operator
accuracy and preci s ion of 17 analyses re sul t s in an
average recovery of 72.7%, and a standard deviation of
18.8%. **QC REVIEWED** [USEPA; T e s t M e t h o d s for Evaluat ing
S o l i d Waste SW-846 (1986)
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7. EPA Method 8141 is a gas chromatographic method used to
determine azinphosmethyl in ground water, soil, and
non-water miscible waste. A gas chromatograph with a f l a m e
pho tome tr i c or ni trogen-phosphorus d e t e c t o r is used for
this mul t i r e s idue procedure. Method d e t e c t i o n l i m i t s f o r
this compound using a f l a m e p h o t o m e t r i c d e t e c t or are 0.10
ug/1 for water, and 5.0 u g / k g for soil. M8141 **QC
REVIEWED** [ U S E P A ; T e s t M e t h o d s f o r Evalua t ing S o l i d W a s t e
SW-846 (1986)

Clinical Laboratory Method s :
1. / A z i n p h o s - m e t h y l in b l o o d , urine, stomach content, and

tissue is determined using thin layer chromatography./ ...
esters extracted with pentane. T h e s e ex tract s are
concentrated and a l iquo t s are chromatographed on alumina
pla t e s . A f t e r the p l a t e s are d e v e l o p e d , the spray reaction
for i d e n t i f i c a t i o n is based on the release of naph tho l
f r om 2-naph thy la c e ta t e by human esterase. T h i s reacts with
Echtb lausa lz B to f orm a colored complex. The inhibi t ing
pest ic ide shows up on the chromatogram as white spo t s on a

' r o s e - v i o l e t background. Rf value using a
pen tane /a c e t one / t o lu ene solvent system is 40 ( X I 0 0 ) , 83
( X I 0 0 ) in a p e n t a n e / a c e t o n e / t o l u e n e / e t h y l acetate system.
Sensi t ivi ty: de t e c t i on limit for gunthion is 20-50 ng.
/ A d d i t i o n a l me thod/: Azinphos-methyl in blood is analyzed
using GC with halogen pho sphorus de tec t ion. The sampl e s
are extracted with pentane and f i l t e r e d . An 80% recovery
can be obtained. **QC REVIEWED** [ S u n s h i n e , Irving (ed.)
M e t h o d o l o g y for Analyt ical T o x i c o l o g y . Cleve land: CRC
Press, Inc., 1975. 288
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H S D B - Hazardous Substances Data Bank
M E T H O M Y L Page: 1 of 38•* t
A D M I N I S T R A T I V E I N F O R M A T I O N
Hazardous Substance DataBank Number:

1. 1736
Last Revision Date:

1.961015
Review Date:

1. Reviewed by SRP on 0 3 / 1 6 / 9 0
U p d a t e History:

1. C o m p l e t e U p d a t e on 1 0 / 1 5 / 9 6 , 1 f i e l d a d d e d / e d i t e d / d e l e t e d .
2. C o m p l e t e U p d a t e on 0 9 / 0 4 / 9 6 , 6 f i e l d s

a d d e d / e d i t e d / d e l e t e d .
3. C o m p l e t e U p d a t e on 0 6 / 0 3 / 9 6 , 1 f i e l d a d d e d / e d i t e d / d e l e t e d .
4. C o m p l e t e U p d a t e on 0 5 / 1 0 / 9 6 , 1 f i e l d a d d e d / e d i t e d / d e l e t e d .
5. C o m p l e t e U p d a t e on 0 1 / 2 1 / 9 6 , 1 f i e l d a d d e d / e d i t e d / d e l e t e d .
6. C o m p l e t e U p d a t e on 0 4 / 2 0 / 9 5 , 1 f i e l d a d d e d / e d i t e d / d e l e t e d .
7. C o m p l e t e U p d a t e on 0 4 / 2 0 / 9 5 , 1 f i e l d a d d e d / e d i t e d / d e l e t e d .
8. C o m p l e t e U p d a t e on 0 1 / 2 3 / 9 5 , 1 f i e l d a d d e d / e d i t e d / d e l e t e d .
9. C o m p l e t e U p d a t e on 1 2 / 2 8 / 9 4 , 1 f i e l d a d d e d / e d i t e d / d e l e t e d
10. C o m p l e t e U p d a t e on 1 1 / 2 8 / 9 4 , 1 f i e l d a d d e d / e d i t e d / d e l e t e d
11. C o m p l e t e U p d a t e on 0 7 / 2 8 / 9 4 , 1 f i e l d a d d e d / e d i t e d / d e l e t e d .
12. C o m p l e t e U p d a t e on 0 3 / 2 5 / 9 4 , 1 f i e l d a d d e d / e d i t e d / d e l e t e d .

-13. C o m p l e t e U p d a t e on 0 8 / 0 7 / 9 3 , 1 f i e l d a d d e d / e d i t e d / d e l e t e d .
14. F i e l d update on 1 2 / 2 1 / 9 2 , 1 f i e l d a d d e d / e d i t e d / d e l e t e d .
15. C o m p l e t e U p d a t e on 0 1 / 2 3 / 9 2 , 1 f i e l d a d d e d / e d i t e d / d e l e t e d
16. C o m p l e t e U p d a t e on 0 1 / 0 7 / 9 1 , 6 0 f i e l d s

a d d e d / e d i t e d / d e l e t e d .
17. F i e l d U p d a t e on 03/07/90 , 1 f i e l d a d d e d / e d i t e d / d e l e t e d .
18. F i e l d U p d a t e on 0 3 / 0 6 / 9 0 , 1 f i e l d a d d e d / e d i t e d / d e l e t e d .
19. F i e l d U p d a t e on 0 1 / 1 5 / 9 0 , 1 f i e l d a d d e d / e d i t e d / d e l e t e d .
20. C o m p l e t e U p d a t e on 0 1 / 1 1 / 9 0 , 5 5 f i e l d s

a d d e d / e d i t e d / d e l e t e d .
21. Express U p d a t e on 1 0 / 1 3 / 8 9 , 2 f i e l d s a d d e d / e d i t e d / d e l e t e d .
22. F i e l d U p d a t e on 0 2 / 1 0 / 8 9 , 1 f i e l d a d d e d / e d i t e d / d e l e t e d .
23. C o m p l e t e U p d a t e on 0 9 / 2 1 / 8 8 , 6 6 f i e l d s

a d d e d / e d i t e d / d e l e t e d .
24. C o m p l e t e U p d a t e on 0 3 / 3 1 / 8 6

S U B S T A N C E I D E N T T n C A T T O N
Name of Substance:

1. M E T H O M Y L
CAS Registry Number:

1.16752-77-5
Synonyms:

1 . 1 - ( M E T H Y L T H I O ) A C E T A L D E H Y D E 0 - M E T H Y L C A R B A M O Y L O X I M E **PEER
REVIEWED** [Martin, H. and C.R. Worth ing (eds.). Pes t i c ide
Manual. 4th ed. Worcestershire, England: British Crop
Protection Council, 1974. 343

2. l-(METHYLTMO)ETHYLIDENEAMINOMETHirLCARBAMATE **PEER
REVIEWED** [Martin, H. and C.R. Worthing (eds.). Pest i c ide
Manual. 4th ed. Worcestershire, England: British Crop
Protection Council , 1974. 343

3. 3-THTABUTAN-2-ONE, 0-(METHYLCARBAMOYL)OXJME **PEER
REVIEWED**

4 . A C E T T M T D O T H I O I C A C I D , M E T H Y L - , N - ( M E T H Y L C A R B A M O Y L ) E S T E R
**PEER REVIEWED**-"
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5 . E T H A N I M I D O T f f l O I C A C E ) , N - ( ( ( M E T H Y L A M I N O ) C A R B O N Y L ) O X Y ) - ,
M E T H Y L E S T E R **PEER REVIEWED**

6. METHYL N^(METHYLAMINO)CARBONYL)OXY)ETHAN]ME)0)THIOATE
**PEER REVIEWED**

7. METHYL N-((METHYLCARBAMOYL)OXY)THIOACETIMIDATE **PEER
REVIEWED**

8. METHYL 0-(METHYLCARBAMOYL)TfflOLACETOHYDROXAMATE **PEER
REVIEWED**9. METHYL 0-(METHYLCARBAMYL)TfflOLACETOHYDROXAMATE **PEER
REVIEWED**1 0 . N - ( ( M E T H Y L C A R B A M O Y L ) O X Y ) T f f l O A C E T I M I D I C A C I D M E T H Y L E S T E R
**PEERREVEWED**

1 1 . N < ( ( M E T H n ^ M I N O ) C A R B O N Y L ) O X Y ) E T H A N I M I D O T H I O I C A C I D M E T H Y L
ESTER **PEER REVIEWED**

12. S-METHYLN-(>1ETHYLCARBAMOYLOXY)THIOACETIMIDATE **PEER
REVIEWED**

13.Ent27.341 **PEER REVIEWED**
14. 2-Methylthio-acetaldehyd-O-(methyIcarbamoyl)-oxim (German)

**PEER RE VIEWED**
15.2-Methyl th ioprop iona]dehyd-0-(methyl carbamoyl)ox im

(German) **PEERREVIEWED**
16. DUPONT 1179 **PEER REVIEWED**
17. INSECTICIDE 1,179 **PEERREVIEWED**
18,SD 14999 **PEER REVIEWED**
19. DU PONT INSECTICIDE 1179 **PEER REVIEWED**
20. Lanox 90 **PEER REVIEWED** [Farm Chemicals Handbook 1986.

Willoughby, Ohio: Meister Publi shing Co., 1986.,p. C-153
21.Lanox216 **PEER REVIEWED** (Fann Chemicals Handbook 1986.

Willoughby, Ohio: Meister Publishing Co., 1986.,p. C-153
22. M E S O M I L E **PEER REVIEWED**
23. WL 18236 **PEER REVIEWED**
24. Metomil (Italian) **PEER REVIEWED**
25. LANNATE **PEERREVEWED**

Molecular Formula:
1. C5-H10-N2-02-S **PEER REVIEWED** [The Merck Index. 10th

ed. Rahway, New Jersey: Merck Co., Inc., 1983. 859
RTECS Number.

1 . N I O S H / A K 2 9 7 5 0 0 0
OHM-TADS Number:

1.8100100
S h i p p i n g Name/Number - D O T / U N / N A / I M C O :

1. IMO 6.1; Carbamate pesticides, solid, toxic, nos;
carbamate pesticides, liquid, toxic, f l a m m a b l e , nos,
f l a s h p o i n t between 23 deg C and 61 deg C; carbamate
pesticides, liquid, toxic, nos; carbamate pesticides,
liquid, nos

2. IMO 3.2; Carbamate pes t ic ides , liquid, f l a m m a b l e , toxic,
nos, f la shpo in t less than 23 deg C

3. UN 2757; Carbamate pesticides, solid, toxic, nos;
carbamate pesticides, liquid, nos

4. UN 2758; Carbamate pesticides, liquid, f l a m m a b l e , toxic,
nos, f la shpo in t less than 23 deg C

5. UN 2991; Carbamate pesticides, liquid, toxic, f l ammab l e ,
nso, f l a s h p o i n t between 23 deg C and 61 deg C

(c) 1987 -1997 Micromedex Inc. Vol. 33 Expires 7 / 3 1 / 9 7
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6. UN 2992; Carbamate pesticides, liquid, toxic, nos .

STCC Number.



1. 49 105 28; Carbamate p e s t i c i d e (compounds and
, preparations), l iquid ( f l a m m a b l e l i q u i d )

2. 49 216 25; Carbamate p e s t i c i d e (compounds and
preparat ions), l iquid (poi son B) (insect ic ides , :

agricul tural , nos, l i q u i d )
3. 49 216 27; Carbamate p e s t i c i d e (compounds and

preparat ions), solid (poi son B) (insecticides,
agricultural, nee, other than l iqu id)

4.49 105 27; Carbamate p e s t i c i d e (compounds and
prepara t i on s), l iquid ( f l a m m a b l e l i q u i d )

5. 49 216 24; Carbamate p e s t i c i d e (compounds and
preparat ions), liquid (poi son B) (insec t i c ide s , nee, other
than agr i cu l tura l)

6. 49 216 26; Carbamate pe s t i c id e (compounds and
preparat ions), sol id (poi son b) (insect ic ides , nee, other
than agricu l tural)

EPA Hazardous Waste Number:
1. P066; An acute hazardous waste when a discarded commercial

chemical product or manufacturing chemical in t ermediat e or
an o f f - s p e c i f i c a t i o n commercial chemical product or a
manufacturing chemical intermediate.

M A N U F A C T U R E / U S E I N F O R M A T I O N
Methods of Manufacturing:

1 . REACTION OF METHYL Tff lOMETHYL O X I M E & METHYL ISOCYANATE
" **PEERREVIEWED** [SRI
F o r m u l a t i o n s / P r e p arations:

1. Lannate, SP (900 g a i / k g ) ; Lannate L, SL (220 g/1).
Mixtures include: F l y t e k (Zoecon), RB (10 g methomyl +
0.25 g (Z)-tricos-9-ene); methomyl + fenson. **PEER
REVIEWED** [Worth ing, C.R. and S.B. Walker (eds.). The
Pesticide Manual - A World Compendium. 8th ed. Thomton
Heath, UK: The British Crop Protection Counci l , 1937. 550

2. Liquid (1.8 Ib a i / g a l ) , low v o l a t i l i t y liquid f o r m u l a t i o n
(2.4 Ib a i / g a l ) , Lannate LV), 90% water-soluble powder.
**PEER R E V I E W E D * * [ F a r m Chemicals Handbook 1989.
W i l l o u g h b y , OH: Meister Publ i shing Co., 1989.,p. C-191

3. "Lannate" LV Insect ic ide (29% methomyl contains inethanol).
**PEER REVIEWED** [Gossel in, R.E., R.P. Smith , H . C . H o d g e .
Clinical T o x i c o l o g y of Commercial Products. 5th ed
Baltimore: W i l l i a m s and Wilkins, 1984.,p. V-358

4. Methomyl is a mixture of (Z)- and (E)- isomers (the former
predominat ing) **PEERREVT£WED** [Worth ing , C.R. and S.B.
Walker (eds.). The Pest ic ide Manual - A W o r l d Compendium.
8th ed. T h o m t o n H e a t h , UK: The British Crop Protection
Council, 1987.550

Manufacturers:
1. EI du Pont de Nemours and Company, Inc, Hq, 1007 Market

Stree t , Wi lming t on , DE 19898, (302) 774-1000;
Agrichemicals Department; Production site: Lapor t e , TX
77571 * * U N R E V I E W E D * * [SRI. 1989 Directory of Chemical
Producers - United S t a t e s of America. Menlo Park, CA: SRI
Internat ional , 1989.837

(c) 1987 - 1997 Micromcdexlnc. Vol. 33 Expires 7 / 3 1 / 9 7
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- Other Manufacturing Information:

1. IT WAS I N T R O D U C E D , IN 1966, AS EXPTL
INSECTICIDE-NEMATOC1DE BY El DU PONT DE NEMOURS & CO...UNDER CODE NUMBER "DU PONT 1179, TRADE MARK LANNATE' &



P R O T E C T E D BY US PATENT 3576834 & 3639633.... FOLLOWING
SOIL TREATMENT IT IS TAKEN UP BY ROOTS & TRANSLOCATED ...
T H I S M E T H O D I S G E N E R A L L Y L E S S E F F E C T I V E T H A N F O L I A R
TREATMENT. **PEER REVIEWED** [Worth ing , C.R. and S.B.
Walker (eds.). The Pes t i c ide Manual - A W o r l d Compendium.
8th ed. Thomton H e a t h , UK: The British C r o p Protec t ion
Council, 1987. 550

2. Nu-Bait ffi, produced by Griffin Corp , has been
discontinued **PEER REVIEWED** [Farm Chemicals Handbook
1986. W i l l o u g h b y , Ohio: Meister Publi shing Co., 1986.,p.
C-153

3. An insecticide microcapsule consisting essentially of a
core of methomyl surrounded by a cover of non-crosslinked,
all aromatic polyurea. The polyurea is formed by
dispersing a solution of methylene chloride, methomyl, and
toluene-2,4-diisocyanate of at least 95% purity in aqueous
medium creating a dispersion of liquid microspheres. The
ratio of toluene-2,4-diisocyanate to methomyl is 1:4 to
3:1 by weight and the ratio of methylene chloride to
methomyl is about 2:1 to 3:1 by weight. Hardening the
liquid microspheres is achieved by adding an aqueous
alkali to the dispersion with the ratio of aqueous alkali
to toluene-2,4-diisocyanate being about 0.25:2 to 2:1 on a
'molar basis and removing the methylene chloride. **PEER
REVIEWED** [Tocker S; Microencapsulated Methomyl
Insecticide. US Patent O f f i c e Gazette 1000 (4): 1571
Patent No. 4,235,875 (1980) Assigned to El DuPont de
Nemours & Co

Major Uses:
1. NEMATOCIDE **PEER REVIEWED** [Gosse l in, R.E., R.P. S m i t h ,

H.C. Hodge. Clinical Tox i co l ogy of Commercial Products.
5th ed. Baltimore: Will iams and Wilkins, 1984.,p. 11-307

2. INSECTICIDE ON V E G E T A B L E S , T O B A C C O , COTTON, ALFALFA,
SOYBEANS, & CORN **PEERREVIEWED** [SRI

3. METHOMYL IS USED AS FOLIAR TREATMENT FOR CONTROL OF MANY
INSECTS SUCH AS APHIDS, A R M Y W O R M S , CABBAGE LOOPER, TOBACCO
BUDWORM, T O M A T O F R U I T W O R M , C O T T O N L E A F PERFORATOR, C O T T O N
BOLLWORM **PEER REVIEWED** [Worthing, C.R. and S.B. Walker
(eds.). The Pesticide Manual - A World Compendium. 8th ed.
Thomton Heath, UK: The British Crop Protection Counci l ,
1987. 550

4. IS BROAD SPECTRUM INSECTICIDE REGISTERED ON S E V E R A L
AGRICULTURAL CROPS & C O M M E R C I A L L Y GROWN ORNAMENTAL PLANTS,
PRIMARILY AGAINST LEPIDOPTEROUS INSECTS ON COLE CROPS,
T O B A C C O , L E T T U C E , COTTON, & TOMATOES **PEER REVIEWED**
[National Research Council. Drinking Water & Heal th Volume
1. Washington, DC: National Academy Press, 1977. 635

Consumption Patterns:
1. ABOUT 50% AS AN INSECTICIDE ON VEGETABLES; ABOUT 50% AS AN

I N S E C T I C I D E O N A L F A L F A , CORN, C O T T O N , S O Y B E A N S , & T O B A C C O
(c) 1987 -1997 Micromedex Inc. Vol. 33 Expires 7 / 3 1 / 9 7
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(1974) **PEER REVIEWED** [SRI
2. Alfalfa. 17.8%; Grapes, 9.8%; Lettuce, 26%; Sugarbeets,

6.1%; Tomatoes, 8.6%; Citrus, 3.9%; Other vegetables
account for most of remainder, 18.1% (1984) / C a l i f o r n i a
use, calculated from table/ **PEER REVIEWED** [Cal i f o rn ia
State Dcpt Food and Agriculture. Pesticide Use Report



Annual pp.63-64 (1984)
.. 3 . 4 . 3 9 J C K H - 8 g / U s e d in C a l i f o r n i a / **PEER REVIEWED**

[ C a l i f o r n i a S t a t e Dept Food and Agriculture. Pest i c ide Use
Report Annual pp.63-64 ( 1 9 8 4 ) :U.S. Production:

1. (1974) 2.6X10+9 G (EST) **PEER REVIEWED*" [SRI
2. ( 1 9 7 2 ) 6.8X10+8 G (EST) **PEER RE V I E W E D * * [SRI

C H E M I C A L & P H Y S I C A L P R O P E R T I E S
C o l o r / F o r m :

1. COLORLESS CRYSTALLINE SOLED **PEERREVIEWED** [Worth ing,
C.R. and S.B. Walker (eds.). The Pes t i c ide Manual - A
World Compendium. 8th ed. T h o r h t o n H e a t h , UK: the British
Crop Protection Council, 1987. 550

2 . W H I T E C R Y S T A L L I N E SOLED * * P E E R R E V f f i W E D * * [ F a r m Chemical s
. Handbook 1989. W i l l o u g h b y , OH: Meis t er Pub l i sh ing Co.,
' 1989.,p. C-1913. Whit e , crystalline solid **QC REVIEWED** [NIOSH. NIOSH

Pocket G u i d e t o Chemical Hazards. DHHS (NIOSH) P u b l i c a t i o n
No. 94-116. Washington, D.C.: U.S. Government Print ing
O f f i c e , June 1994. 194

Odor:
1. SLIGHTLY SULFUROUS **PEER REVIEWED** [ F a r m Chemicals

Handbook 1989. Wil l oughby, OH: Meister Publ i sh ing Co.,
1989.,p. C-191

-2. S l i g h t , sulfur-like odor. **QC REVIEWED** [NIOSH. NIOSH
Pocket Guide to Chemical Hazards. DHHS (NIOSH) Publ i ca t ion
No. 94-116. Washington, D.C.: U.S. Government Print ing
O f f i c e , June 1994. 194

M e l t i n g Point:
1.78-79 DEG C **PEER REVIEWED** [The Merck Index. 10th cd.

Rahway, New Jersey: Merck Co., Inc., 1983. 859
Molecular W e i g h t :

1. 162.20 **PEER REVIEWED** [The Merck Index. 10th ed.
Rahway, New Jersey: Merck Co., Inc., 1983. 859

Corrosiviry:
1. AQ SOLNNONCORROSIVE **PEER REVIEWED** [Worth ing, C3L and

SB. Walker (eds.). The Pesticide Manual - A World
Compendium. 8th ed. Thornton Heath, UK: The British Crop
Protection Council, 1987.550

D e n s i t y / S p e c i f i c Gravity:
1. 1.2946 AT 24 DEG C/4 DEG C **PEER REVIEWED** [The Merck

Index. 10th ed Rahway, New Jersey: Merck Co., Inc., 1983.
859

Octano l /Water Part i t ion C o e f f i c i e n t :
1. log Kow= 0.60 **PEER REVIEWED** [Hansch, C. and A. Leo.The Log P Database. Claremont, CA: Pomona C o l l e g e , 1987.

95
Solub i l i t i e s :
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1. SOL AT 25 DEG C IN WT/WT P E R C E N T : WATER 5.8; ETHANOL 42;

METHANOL 100; ISOPROPANOL 22; A C E T O N E 73 **PEER REVIEWED**
[The Merck Index. 10th ed. Rahway, New Jersey: Merck Co.,
Inc., 1983. 859

2. SOL IN MOST ORG SOLVENTS **PEER REVIEWED** [Nationa l
Research Council Drinking Water & Heal th Volume 1.Washington, DC: National Academy Press, 1977.637Spectral Properties:



' 1. Intense mass spectral peaks: 54 M/z (100%), 105 M/z (74%),
42 M/z (39%), 87 M/z (29%) **PEER REVIEWED** [ K i t e s , R.A.
Handbook of Mass S p e c t r a of Environmental Contaminants. .
Boca Raton, FL: CRC Press Inc., 1985.378

Vapor Pressure:
1.5X10-5 M M H G AT 25 DEG C **PEER REVIEWED** [American

Conference of Governmental Industrial Hygien i s t s .
Documentation of the Thre sho ld Limit Value s and Biological
Exposure Indices. 5th ed. Cincinnati, OH:American
Conference of Governmental Indus tr ia l H y g i e n i s t s , 1986.
363 .

S A F E T Y & H A N D L I N G
Emergency Guidel ine s
DOT Emergency Guide l ine s :

1. H e a l t h Hazards: Poisonous; may be f a t a l if inhaled,
swallowed or absorbed through skin. Contact may cause
bums to skin and eyes. Runoff f rom f ir e control or
dilution water may give off poisonous gases and cause
water po l lu t i oa Fire may produce irritating or poisonous
gases. /Carbamate pe s t i c ide , not otherwise s p e c i f i e d /
**PEER REVIEWED** Pepartment of Transportation. Emergency
Response Guidebook 1987. DOT P 5800.4. Washington, DC:
U.S. Government Printing O f f i c e , 1987.,p. G-55

2.-Fire or Explosion: Some of these materials may burn, but
none of them ignites readily. Container may e x p l o d e
violently in heat of fire. /Carbamate pe s t i c ide , not
otherwise sp e c i f i ed / **PEER REVIEWED** Pepartment of
Transportation. Emergency Response Guidebook 1987. DOT P
5800.4. Washington, DC: U.S. Government Printing O f f i c e ,
1987.,p. G-55

3. Emergency Action: Keep unnecessary p e o p l e away; i solate
hazard area and deny entry. S t a y upwind, out of low areas,
and v e n t f l a t e closed spaces before entering.
Self-contained breathing apparatus and chemical protective
clothing which is s p e c i f i c a l l y recommended by the shipper
or producer may be worn but they do not provide thermal
protection imf c s s it is stated by the clothing
manufacturer. Structural f i r e l ight er ' s protective c lo thing
is not e f f e c t i v e with these materials. Remove and isolate
contaminated clothing at the site. CALL C H E M T R E C AT
1-800-424-9300 AS SOON AS POSSIBLE, e spe c ia l ly if there is
no local hazardous materials team available. /Carbamate
pesticide, not otherwise s p e c i f i e d / **PEER REVIEWED**
[Department of Transportation. Emergency Response
Guidebook 1987. DOT P 5800.4. Washington, DC: U.S.
Government Printing O f f i c e , 1987.,p. G-55
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4. Fire: Small Fires: Dry chemical, C02, Halon, water spray

or standard foam. Large Fires: Water spray, fog or
standard foam is recommended. Move container from f ir e
area if you can do it without risk Fight f i r e from
maximum distance. Stay away from ends of tanks. Dike f ire
control water for later disposal; do not scatter the
material. /Carbamate pesticide, not otherwise spe c i f i ed/
**PEER REVIEWED** [Department of Transportation. Emergency
Response Guidebook 1987. DOT P 5800.4. Washington, DC:
U.S. Government Printing O f f i c e , 1987.,p. G-55



5. Spill or Leak: Do not touch s p i l l e d material; s t op leak if
you can do it without risk. Use water spray to reduce

+ vapors. Smal l Spills: T a k e up with sand or other
noncombustible absorbent material and p l a c e into .
containers f o r later d i s po sa l . S m a l l Dry Spi l l s : W i t h
clean shovel p la c e material into clean, dry container and
cover, move containers f rom spill area. Large Spills: Dike
far ahead of l iqu id s p i l l for la ter d i s p o s a l . / C a r b a m a t e
pe s t i c id e , not otherwise s p e c i f i e d / **PEER R E V I E W E D * *
[Department of Transpor ta t ion. Emergency Response
Guidebook 1987. DOT P 5800.4. Washington, DC: U.S.
Government Printing Office, 1987.,p. G-55

6. First Aid: Move victim to f r e sh air and call emergency
medical care; if not breathing, give a r t i f i c i a l
respiration; if breathing is difficult, give oxygen. In
case of contact with material , immediate ly f l u s h skin or
eyes with running water for at least 15 minutes. S p e e d in
removing material f rom skin is of extreme importance.
Remove and isolate contaminated clothing and shoes at the
site. K e e p victim quiet and maintain normal body
temperature. E f f e c t s may be de layed; keep victim under
observation. /Carbamate pe s t i c ide , not otherwise
s p e c i f i e d / * * P E E R REVIEWED** P e p a r t m e n t o f
Transportation. Emergency Response Guidebook 1987. DOT P

- 5800.4. Washington, DC: U.S. Government Printing Office,
1987. ,p .G-55

Flammable Properties
Fire Potent ial:

1. Liquid formulat ions f l ammab l e . **PEER R E V I E W E D * * [Farm
Chemicals Handbook 1989. W O l o u g b b y , OH: Meis ter
Publishing Co., 1989.,p. C-191

Fire F i g h t i n g I n f o r m a t i o n
Fire Fighting Procedures:

1. If material is on f i r e or involved in a f i r e do not
extinguish f ire unless f l o w can be s topped. Use water in
f l o o d i n g quantities as fog. Sol id streams of water may be
ine f f e c t ive . Cool all a f f e c t e d containers with f l o o d i n g
quantities of water. Apply water from as far a distance; as
possible. Use "alcohol" foam, dry chemical or carbon
dioxide. /Carbamate pe s t i c ide , liquid, nos, (compounds and
preparat ions) (agricultural insecticides, nee, l iqu id);
Carbamate pe s t i c ide , liquid, nos (compounds and
preparat ions) (agricultural insecticides, nee, liquid);
Carbamate pe s t i c ide , l iqu id , nos (compounds and

(c) 1987 - 1997 Micromedexlnc. Vol. 33 Expire s 7 / 3 1 / 9 7
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preparations) (insecticides, other than agricul tural, nee/
**PEER REVIEWED** [Association of American Railroads.
Emergency H a n d l i n g of Hazardous Material s in S u r f a c e
Transportation. Washington, D.C.: Assoc. of American
Railroads .Hazardous Material s Systems (BOE), 1987. 133

2. Do not extinguish f i r e unless f l o w can be s t opped. Use
water in f l o o d i n g quantities as fog. Cool all a f f e c t e d
containers with f l o o d i n g quantities of water. Apply water
from as far a distance as possible. Solid streams of water
may be ine f f e c t ive . Use foam, dry chemical, or carbon
dioxide. /Carbamate pesticide, liquid nos (compounds and
preparations) (insecticides, other than agricultural,



nee)/ **PEER REVIEWED** [Assoc iat ion of American
Railroads. Emergency H a n d l i n g of Hazardous Mater ia l s in
S u r f a c e Transportation. Washington, B.C.: Assoc. of
American Railroads hazardous Mater ia l s Systems (BOE),
1987.133

3. Extinguish f ire using agent suitable for type of
surrounding fire. (Material i t s e l f does not burn or burns
with d i f f i c u l t y . ) Use water in f l o o d i n g quantities as f og .
Use "alcohol" foam, dry chemical or carbon dioxide.
/Carbamate p e s t i c i d e , s o l i d , nos (compounds and
preparations) (insecticides, other than agricul tural ,
necy **PEER REVIEWED** [ A s s o c i a t i o n of American
Railroads. Emergency H a n d l i n g of Hazardous M a t e r i a l s in
S u r f a c e Transportation. Washington, D.C.: Assoc. of
American Railroads .Hazardous Material s Sys t ems (BOE),
1987.134

• 4. Extinguish f i r e using agent suitable for type of
surrounding fire. (Material i t s e l f does not bum or burns
with d i f f i c u l t y . ) Use water in f l o o d i n g quantities as f og .
Use foam, dry chemical, or carbon dioxide. /Carbamate
pesticide, solid, nos (compounds and preparat ions)
(agricultural insecticides, nee, other than l iquid)/
**PEER REVIEWED** [Associat ion of American Railroads.
Emergency H a n d l i n g of Hazardous Mater ia l s in Sur fac e
Transportation. Washington, B.C.: Assoc. of American
Railroads,Hazardous Materials Systems (BOE), 1987.134

Hazardous Reactions
Reactivities and Incompatibil i t ies:1. Strong bases. **QC REVIEWED** [NIOSH. M O S H P o c k e t Guide

to Chemical Hazards. DHHS (NIOSH) Publication No. 94-116.
Washington, D.C.: U.S. Government Printing O f f i c e , June
1994.194

Preventive Measures
Protective Equipment and Clothing:

1. Wear protective c lothing, goggle s , and a mask or
respirator suitable for protection against methomyl vapors
or dusts. **PEER REVIEWED** (Farm Chemicals Handbook 1989.
Wil loughby, OH: Meister Publishing Co., 1989.,p. C-191

2. Wear positive pressure self-contained breathing apparatus.
... Wear appropriate chemical protective clothing.
/Carbamate pesticide, liquid, nos (compounds and
preparations) (agricultural insecticides, nee, l iquid)/
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**PEER REVIEWED** [Association of American Railroads.
Emergency H a n d l i n g of Hazardous Materials in S u r f a c e
Transportation. Washington, D.C.: Assoc. of American
Railroads .Hazardous Materials Systems (BOE), 1987.133

3. Wear appropriate chemical protective gloves, boots and
goggles.... Wear positive pressure self-contained
breathing apparatus when f i g h t i n g f ires involving this
material. /Carbamate pesticide, liquid, nos (compounds and
preparations) (agricultural insecticides, nee, l iquid);
carbamate pesticide, l iquid, nos (compounds and
preparations) (insecticides, other than agricultural,
necy **PEER REVIEWED** [Association of American
Railroads. Emergency H a n d l i n g of Hazardous Materials in
Surface Transportation. Washington, B.C.: Assoc. of



American Railroads,Hazardous M a t e r i a l s Sys t ems (BOE),
1987. 133

4. Wear posi t ive pressure self-contained breathing apparatus .
... Wear a p p r o p r i a t e chemical protect ive clothing. :

/Carbamate p e s t i c i d e , l iquid, nos (compounds and
preparat ions) (insecticides, other than agricul tural ,
nee)/**PEER REVIEWED** [Assoc ia t ion of American
Railroads. Emergency H a n d l i n g of Hazardous M a t e r i a l s in
S u r f a c e Transpor ta t ion. Washington, B.C.: Assoc. of
American Railroads hazardous Mater ia l s Systems (BOE),
1987. 133

5. Wear a p p r o p r i a t e chemical protec t ive gloves, boots and
goggles.... Wear po s i t iv e pressure sel f-contained
breathing apparatu s when f i g h t i n g f i r e s involving this
material. /Carbamate p e s t i c i d e , s o l i d , not otherwise
s p e c i f i ed (compounds and p r e p a r a t i o n s ) (insec t i c ide s ,
other than agr i cu l tura l , not elsewhere c l a s s i f i e d ) ;
Carbamate pe s t i c ide , solid, not otherwise sp e c i f i ed
(compounds and prepara t i on s) (agricul tural insecticides,
not elsewhere c l a s s i f i e d , other than l iqu id)/ **PEER
REVIEWED** [Assoc ia t ion of American Railroads. Emergency
H a n d l i n g of Hazardous M a t e r i a l s in S u r f a c e Transpor ta t i on .
Washington, D.C.: Assoc. of American R a i l r o a d s , H ' | z a r d o u s
Materials Systems (BOE), 1987.134

^6. Wear a p p r o p r i a t e personal protective c l o th ing to prevent
skin contact **QC REVIEWED** [NIOSH. N I O S H P o c k e t Guide
to Chemical Hazards. DHHS (NIOSH) Publ i ca t ion No. 94-116.
Washington, D.C.: U.S. Government Printing O f f i c e , June
1994. 194

7. Wear appropr ia t e eye protect ion to prevent eye contact
**QC REVIEWED** [NIOSH. NIOSH Pocket G u i d e to Chemical
Hazards. DHHS (NIOSH) Publication No. 94-116. Washington,
D.C.: U.S. Government Printing O f f i c e , June 1994. 194

8. Faci l i t i e s for quickly drenching the body should be
provided within the immediate work area for emergency use
where there is a po s s i b i l i ty of exposure. [Note: It is
intended that these f a c i l i t i e s should provide a s u f f i c i e n t
quantity or f l o w of water to quickly remove the substance
from any body areas l ike ly to be exposed. The actual
determination of what constitutes an adequate quick drench
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f a c i l i t y depends on the s p e c i f i c circumstances. In certain
instances, a de luge shower should be readi ly available,
whereas in others, the avai lab i l i ty of water f rom a sink
or hose could be considered adequate.] **QC REVIEWED**
[NIOSH. NIOSH Pocket Guide to Chemical Hazards. DHHS
(NIOSH) Publicat ion No. 94-116. Washington, D.C.: U . S .
Government Printing O f f i c e , June 1994. 194

Other Protective Measures:
1. Smoking, eating and drinking be fore washing should be

absolutely prohibited when any pes t i c ide of moderate or
higher toxicity is being handled or used /Pes t i c ide s /
**PEER RE VIEWED** [International Labour O f f i c e .
Encyclopedia of Occupational H e a l t h and S a f e t y . Vols.
I&IL Geneva, Switzerland: International Labour O f f i c e ,
1983.1619

2. If material / i s / not involved in f ire keep material out of



water sources and sewers. Build dikes to contain f l o w as
necessary. /Carbaryl (agricultural insecticides, nee,
l iquid); Carbaryl (agricultural insecticides, nee, other
than liquid); Carbaryl (insecticides, other than
agricultural, nee)/ **PEER REVIEWED** [Asso c ia t i on of
American Railroads. Emergency H a n d l i n g of Hazardous
Materials in Surface Transportation. Washington, D.C.:
Assoc. of American Railroads ,Hazardous M a t e r i a l s Sys t ems
(BOE), 1987. 134

3. Keep upwind.... Avoid breathing vapors or dusts. Wash
away any material which may have contacted the body with
copious amounts of water or soap and water. /Carbaryl
(agricultural insecticides, nee, l iquid); Carbaryl
(agricultural insecticides, nee, other than liquid);
Carbaryl (insecticides, other than agricul tural , nee/
**PEERREVIEWED** [Associat ion of American Railroads.
Emergency H a n d l i n g of Hazardous Mater ial s in S u r f a c e
Transportat ion. Washington, D.C.: Assoc. of American
Railroads,Hazardous Mater ia l s Systems (BOE), 1987. 134

4. If material / i s / not on f ire and not involved in f i r e keep
sparks, f l ame s , and other sources of ignition away. Keep
material out of water sources and sewers. Build dikes to
contain f l o w as necessary. A t t e m p t to stop leak if without
undue personnel hazard. Use water spray to knock-down
vapors. /Carbamate pes t ic ide, liquid, nos (compounds and
preparations) (agricultural insecticides, nee, liquid);
Carbamate pest icide, liquid, nos (compounds and
preparations) (insecticides, other than agricultural,
necy **PEER REVIEWED** [Association of AmericanRailroads. Emergency H a n d l i n g of Hazardous Mater ia l s in
Surfac e Transportation. Washington, D.C.: Assoc. of
American Railroads,Hazardous Mater ia l s Systems (BOE),1987.133

5. If material / i s / not on f ire and not involved in f ire keep
sparks, f lame s , and other sources of ignition away. Keep
material out of water sources and sewers. Build dikes to
contain f l o w as necessary. Use water spray to knock-down
vapors. /Carbamate pesticide, liquid, nos (compounds and
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preparations) (agricultural insecticides, nee, l iqu id/
••PEER REVIEWED** [Association of American Railroads.
Emergency H a n d l i n g of Hazardous Materials in S u r f a c e
Transportation. Washington, D.C.: Assoc. of American
Railroads .Hazardous Materials Systems (BOE), 1987. 133

6. If material / i s / not on f ire and not involved in f i r e keep
sparks, f lame s , and other sources of ignition away. Keep
material out of water sources and sewers. /Carbamate
pesticide, solid, nos (compounds and preparations)
(insecticides, other than agricultural, nee); Carbamate
pesticide, solid, nos (compounds and preparat ions)
(agricultural insecticides, nee, other than liquid)/
••PEER REVIEWED** [Association of American Railroads.
Emergency Handl ing of Hazardous Materials in Surface
Transportation. Washington, D.C.: Assoc. of American
RaifowKHnznrdou s Materials Systems (BOE), 1987.134

7. Avoid breaming vapors. Keep upwind.... Avoid bodily
contact with the material.... Do not handle broken



packages unless wearing a p p r o p r i a t e personal pro t e c t ive
equipment Wash away any material which may have contacted
the body with copious amounts of water or soap and water.
/Carbamat e p e s t i c i d e , l iqu id , nos (compounds and :
preparat ions) (agricultural insecticides, nee, l i q u i d ) ;
carbamate p e s t i c i d e , l iquid, nos (compounds and
prepara t i on s) (insecticides, other than agricul tural ,
nee)/ **PEER REVIEWED** [Asso c ia t i on of American
Railroads. Emergency H a n d l i n g of Hazardous M a t e r i a l s in
Surfac e Transportat ion. Washington, D.C.: Assoc. of
American Railroads,Hazardous M a t e r i a l s Sys t ems (BOE),

. 1987. 133 •
8. Avoid breathing dusts, and fumes from burning mater ia l .

Keep upwind. Avoid bod i ly contact with the material....
Do not handle broken package s unless wearing a p p r o p r i a t e
personal protect ive equipment Wash away any material
which may have contacted the body with copious amounts of
water or soap and water.... If contact with the material
ant i c ipat ed , wear a p p r o p r i a t e chemical protec t ive
clothing. /Carbamat e p e s t i c id e , so l id, nos (compounds and
preparat ions) (insecticides, other than agricu l tural ,
nee); Carbamate pes t ic ide, solid, nos (compounds and
prepara t i on s) (agricul tural insecticides, nee, other than
liquid)/ **PEER REVIEWED** [Assoc ia t ion of American

" Railroads. Emergency H a n d l i n g of Hazardous Mater ia l s in
S u r f a c e Transportat ion. Washington, D.C.: Assoc. of
American Railroads .Hazardous Mater ia l s Systems (BOE),
1987. 134

9. The worker should immediately wash the skin when it
becomes contaminated. **QC REVIEWED** [NIOSH N I O S H P o c k e t
Guide t o Chemical Hazards. DHHS (NIOSH) Publ i ca t i on No.
94-116. Washington, D.C.: U.S. Government Printing O f f i c e ,
June 1994. 194

10. Work c lo thing that becomes wet or s i g n i f i c a n t l y
contaminated should be removed or replaced **QC
REVIEWED** [NIOSH. NIOSH Pocket Guide t o Chemical Hazards.
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DHHS (NIOSH) Publ i cat ion No. 94-116. Washington, D.C.:
U.S. Government Printing O f f i c e , June 1994. 194

11. Workers whose c lo th ing may have become contaminated should
change into uncontaminated c lo th ing be fore leaving the
work premises. **QC REVIEWED** [NIOSH. N I O S H P o c k e t G u i d e
to Chemical Hazards. DHHS (NIOSH) Publ i ca t i on No. 94-116.
Washington, D.C.: U.S. Government Printing O f f i c e , June
1994. 194

Other Safety & H a n d l i n g
S t a b i l i t y / S h e l f L i f e :

1. STABLE IN NEUTRAL OR SLIGHTLY ACIDIC SOLN **PEER
REVIEWED** [Nat i ona l Research Council. Drinking Water &
H e a l t h Volume 1. Washington, DC: National Academy Press,
1977.637

2. Aqueous solutions decompose s lowly at room temperature,
more r a p i d l y on aeration, in sunlight, in alkaline media
or at higher temperatures. **PEER REVIEWED** [Worthing,C.R. and SB. Walker (eds.). The Pesticide Manual - A
World Compendium. 8th ed Thomton Heath, UK: The British
Crop Protection Council, 1987. 550



' Shipment Methods and Regulations:
1. No person may / transpor t / o f f e r or accept a hazardous

material for transportation in commerce unless that :material is proper ly classed, described, pa ckaged , marked,
lab e l ed , and in condition for shipment as required or
authorized by... /the hazardous material s r egula t ions (49
C F R 1 7 1 - 1 7 7 ) . / * * P E E R REVIEWED** [ 4 9 C F R 171.2 ( 1 0 / 1 / 8 7 )

2. Domestic Transportat ion: Chemical: Carbamate p e s t i c i d e ,
solid, not otherwise sp e c i f i ed . Primary Hazard Class:
Poison B. A poison B is a substance that is known to be
toxic to humans and poses a severe health hazard if
released during transportation. UN 2757. L a b e l ( s )
required: Poison. A c c e p t a b l e Modes of Transpor ta t ion: Air,
rail, road, and water. /Carbamat e p e s t i c id e , s o l i d , nos/
**PEER REVIEWED** [49 CFR 172.101 ( 1 0 / 1 / 8 7 )

3. Intl Air Shipment s: Chemical: Carbamate p e s t i c i d e , s o l i d ,
toxic, not otherwise s p e c i f i e d IMO Class: 6.1. UN 2757.
Primary hazard label: Poison ( p a c k a g i n g group I, IT).
Primary hazard labe l : Keep away from food ( p a c k a g i n g group
IH) Addi t i ona l packaging instructions listed in the table
must also be fo l lowed. /Carbamate pe s t i c ide , solid, toxic,
nos/ **PEER REVIEWED**

4. International Water Shipments: Chemical: Carbamate
pesticide, solid, toxic, not otherwise spec i f i ed . IMO
Class: 6.1, Poisons. UN 2757. Packaging Group: I, EL
Label(s) required: Poisoa Packaging Group: HI. Label
required: H a r m f u l , stow away from f o o d s t u f f s .
Transportation of carbamate pest icide, sol id, not
otherwise speci f ied is limited on passenger vessels.
/Carbamate pesticide, solid, toxic, nos/ **PEER REVIEWED**
PMDG; International Maritime Dangerous Goods Code;
international Maritime Organization p.6145 ( 1 9 8 6 )

5. Intl Air Shipments: Chemical: Carbamate pe s t i c ide s ,
liquid, toxic, f lammable , NOS, f la shpo in t 23 deg C or
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more. IMO Class: 6.1. UN 2991. Primary hazard label:
Poison (packaging group I, IT). Primary hazard label: Keep
away from food (packagine group DI). A d d i t i o n a l packaging
instructions listed in the table must also be f o l l owed .
/Carbamate pesticides, liquid, toxic, f l a m m a b l e , nos,
f la shpo in t 23 deg C or more/ **PEER REVIEWED** [IATA.
Dangerous Goods Regulations. 31st ed Montreal, Canada:
International Air Transport Assoc., Dangerous Goods Board,
Jan. 1,1990. 96

6. International Water Shipments: Chemical: Carbamate
pesticides, liquid, toxic, f lammabl e , nos. IMO Class: 6.1,
Poisons. UN 2991. Packaging Group: I, II. Label required:
Poison. Packaging Group: HI. Label required: H a r m f u l ,
stow away from f o o d s t u f f s & f l a m m a b l e liquid /Carbamate
pesticides, liquid, toxic, f lammabl e , nos/ **PEER
REVIEWED** [IMDG; International Maritime Dangerous Goods
Code; International Maritime Organization p.6194 (1988)

7. Domestic Transportation: Chemical: Carbamate pesticides,
liquid, nos (compounds and preparations). Primary Hazard
Class: Flammable liquid A f lammable liquid is any liquid
that has a f l a s h point below 100 degF (37 deg C). UN
2758. Label(s) required: Flammable liquid Acceptable



Modes of Transpor ta t i on: Air, rail, road, and water.
/Carbamate p e s t i c i d e s , l iqu id , nos (compounds and
preparat ions)/ **PEER REVIEWED** [49 CFR 172.101 ( 1 0 / 1 / 8 9 )

8. Int' l Air S h i p m e n t s : Chemical: Carbamate p e s t i c i d e s , .
liquid, f l a m m a b l e , toxic, nos, f l a s h p o i n t less than 23 deg
C. IMO Clas s: 3. UN 2758. Primary hazard l a b e l : F l a m m a b l e
l i qu id , poi son ( p a c k a g i n g group I). A d d i t i o n a l p a c k a g i n g
instructions l i s t ed in the tab l e must also be f o l l o w e d .
Carbamate p e s t i c i d e s , l iquid, f l a m m a b l e , toxic, N O S ,
f l a s h p o i n t less than 23 deg C is f o r b i d d e n for transport
on passenger aircraft. /Carbamate pe s t i c ide s , l i q u i d ,
f l a m m a b l e , toxic, nos, f l a s h p o i n t less than 23 deg C/
**PEER REVIEWED** [IATA. Dangerous Goods Regulations. 31 st
ed. Montreal , Canada: International Air Transpor t Assoc.,
Dangerous Goods Board, Jan. 1,1990. 96

9. Internat ional Water Shipmen t s : Chemical: Carbamate
pe s t i c ide s , l iquid, f l a m m a b l e , toxic, nos. IMO Class: 3.2,
F l a m m a b l e liquids. UN 2758. Packag ing Group: I, II.
Labe l( s) required: F l a m m a b l e l iquid. /Carbamat e
pe s t i c ide s , liquid, f l a m m a b l e , toxic, nos/ **PEER
REVIEWED** [IMDG; Internat ional Maritime Dangerous Goods
Code; International Maritime Organization p.3097-1 ( 1 9 8 8 )

10 . Int ' l Air Shipment s : Chemical: Carbamate p e s t i c i d e s ,
liquid, toxic, nos. MO Class: 6.1. UN 2992. Primary

- hazard label: Poison (packag ing group I, II). Primary
hazard label: Keep away from food (packag ing group III).
Addit i onal packaging instructions listed in the table must
also be f o l l owed . /Carbamate pe s t i c ide s , l iquid, toxic,
nos/ **PEER REVIEWED** [IATA. Dangerous Goods Regulations.
31st ed. Montreal, Canada: Internat ional Air Transport
Assoc., Dangerous Goods Board, Jan. 1,1990. 96

11. International Water Shipments: Chemical: Carbamate
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pes t ic ides , liquid, toxic, nos. IMO Class: 6.1, Poison;;.
UN 2992. Packaging Group: I, H Label required: Poison.
Packaging Group: HI. Label required: H a r m f u l , stow away
from f o o d s t u f i s . /Carbamat e pe s t i c ide s , l iquid, toxic,
nos/ **PEER REVIEWED** [IMDG; International Maritime
Dangerous Goods Code; Internat ional Maritime Organization
p.6193 (1988)

12. Domestic Transportat ion: Chemical: Carbamate p e s t i c i d e s ,
liquid, nos (compounds and preparat ions). Primary Hazard
Class: Poison B. Poison B: These materials are l i q u i d s or
solids which are toxic to humans through ingcstion,
inhalation, or absorption. Some of these poisons are
f l a m m a b l e and expert advice from the sh ipper should be
obtained if possible. UN 2757. L a b e l ( s ) required: Poison.
Acceptable Modes of Transportat ion: Air, rail, road, and
water. /Carbamate pe s t i c ide s , liquid, nos (compounds and
preparat ions/**PEER REVIEWED** [49 CFR 172.101 ( 1 0 / 1 / 8 9 )Storage Conditions:

1. Keep /liq formulat ions/ away from heat, sparks, & open
f lame. Do not subject liquid to temperatures below 32 deg
F. **PEER REVIEWED** [Farm Chemicals Handbook 1989.Willoughby, OH: Meister Publishing Co., 1989.,p. C-191Cleanup Methods:

1. A system for removing pesticides from the wash water



produced by p e s t i c i d e a p p l i c a t o r s as they clean their
equipment has been developed. The first s t ep is the
f l o c c u l a t i o n / c o a g u l a t i o n and sedimentation of the
pesticide-contaminated wash water. The supernatant f rom
the f irst step is then passed through activated carbon
columns. / P e s t i c i d e s / **PEER REVIEWED** [ N y e J C ; A C S S y m p
Ser 259 (Treat Disposal Pestic Waste s): 153-60 (1984)

Disposal Methods:
1. Generators of waste (equal to or greater than 100 k g / m o )

containing this contaminant, EPA hazardous waste number
P066, must conform with U S E P A regulat ions in storage,
transportation, treatment and d i spo sa l of waste. **PEER
REVIEWED** (40 CFR 240-280,300-306,702-799 ( 7 / 1 / 8 9 )

2. L a n d f i l l : The aqueous soln is noncorrosive. It is s tab l e
as a solid, in aqueous soln under normal condi t ions but is
subject to decomposit ion in moist soil. **PEER REVIEWED**
[United Nations. Treatment and Disposal Methods for Was t e
Chemicals (IRPTC File). Data Prof i l e Series No. 5. Geneva,
Switzerland: United Nations Environmental Programme, Dec.
1985.75

3. Hydrolys i s: Alkaline hydrolysis leads to comple te
degradation. Carbonate, methylamine, and
5-methyl-n-hydroxylthioacetamidate are nontoxic.

Jtecommendable methods: Incineration, l a n d f i l l .
Peer-review: Dissolve methomyl in water and spray into a
furnace with e f f l u e n t gas scrubbing. (Peer-review
conclusions of an IRPTC expert consultation (May 1985))
**PEER REVIEWED** [United Nations. Treatment and Disposal
Methods for Waste Chemicals (IRPTC File). Data P r o f i l e
Series No. 5. Geneva, Switzerland: United Nations
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Environmental Programme, Dec. 1985. 75

4. Potential candidate for disposal by rotary kiln
incineration with a temperature range of 820-1600 deg C
and a residence time of seconds for liquids and gases, and
hours for solids. Also a potent ial candidate for f l u id i z ed
bed incineration with a temperature range of 450-980 deg
C, with a residence time of seconds for liquids and gases,
and longer for solids. **PEERREVIEWED** [USEPA;
Engineering Handbook for Hazardous Waste Incineration
p.3-9 ( 1 9 8 1 ) EPA 68-03-3025

5. Group I Containers: Combustible containers from organic or
metallo-organic pesticides (except organic mercury, lead,
cadmium, or arsenic compounds) should be disposed of in
pesticide incinerators or in spec i f i ed l a n d f i l l sites.
/Organic or metallo-organic pesticides/ **PEER REVIEWED**
[40 CFR 165 ( 7 / 1 / 8 8 )

6. Group II Containers: Noncombustible containers from
organic or metallo-organic pesticides (except organic
mercury, lead, cadmium, or arsenic compounds) must first
be triple-rinsed. Containers that are in good condition
may be returned to the manufacturer or fonnulator of the
pesticide product, or to a drum reconditioncr for reuse
with the same type of pest icide product, if such reuse is
legal under Department of Transportation regulations (eg
49 CFR 17328). Containers that are not to be reused
should be punctured... and transported to a scrap metal



f a c i l i t y for recycling, di sposal or burial in a d e s igna t ed
/ l a n d f i l l . /Organic or metallo-organic p e s t i c i d e s / * *PEER

REVIEWED** [40 CFR 165 ( 7 / 1 / 8 8 )
T O X I C I T Y / B I O M E D I C A L E F F E C T S
T o x i c i t y Excerpts
Human T o x i c i t y Excerpts:

1. Three men died a f t e r inges t ing approx 12 to 15 m g / k g body
wt of methomyl ac c iden ta l ly baked in bread. A four th who,
like the others, d i s p l a y e d twi t ch ing, spasms,
fa s c i cu la t ions , & d i f f i c u l t y in respiratory embarrassment,
responded... to... treatment. **PEERREVIEWED**
[Gos s e l in , R.E., R.P. S m i t h , H.C. H o d g e . Cl inica l
T o x i c o l o g y of Commercial Products. 5th ed Baltimore:
W i l l i a m s and Wilkins , 1984.,p. 11-307

2. A 31 yr old housewife committed suicide with her 3
children by taking Lannate refreshments. Her 9 yr old son
survived, while the other children were dead at the scene.
A u t o p s i e s of the mother and her 6 yr old son revealed, p a l e
red f r o t h in the nose and mouth. Petechial hemorrhages in
p a l p e b r a l conjunctiva and myosis were observed. The mucous
membrane of the stomach was blackish brown, markedly
edematous and congested. The lungs were heavy and
conges ted./Microscopic examination/ revealed edems,
congestions, and hemorrhages of various tissues due to

— acute circulatory fai lure. The estimated doses ingested
were approx 55 m g / k g (2.75 g) to the mother and approx 13
m g / k g (0.26 g) to her son, respectively. **PEER R E V I E W E D * *
[Araki M et al; N i p p o n Hoigaku Zasshi 36 (4): 584-8 ( 1 9 8 2 )
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3. In a survey of occupat ional ly acquired disease in workers

at a pest icide plant , 11% of 102 workers were hospitalized
for illness related to chemical exposures; highest
hosp i ta l i za t ion rates occurred in packag ing (27%),
production (22%), and maintenance (9%) workers. The most
common causes of ho sp i ta l iza t ion were intoxication by the
carbamate pest icide methomyl
(l-(methyl th io)e thyl ideneamino methyl carbamate), a
reversible cholinesterase inhibitor, and methemoglobinemia
f o l l o w i n g exposure to 3,4-dichloroaniline. On clinical
evaluation, 5 (46%) of 11 p a c k a g i n g workers, the group
with the highest exposure to methomyl, had experienced
blurred vision or p u p i l l a r y constriction. **PEER
REVIEWED** [Morse DL ct al; C l i n Toxico l 15 (1): 13-21
( 1 9 7 9 )

4. IN VIEW OF ... PAUCITY OF DATA ON MUTAGENICITY,
CARCINOGENICITY, & L O N G - T E R M ORAL TOXICITY OF METHOMYL,
ESTIMATES OF EFFECTS OF CHRONIC ORAL E X P O S U R E AT LOW
L E V E L S CANNOT BE MADE ... EFFECTS IN HUMANS H A V E NOT BEEN
W E L L - D O C U M E N T E D & EFFORTS SHOULD BE MADE IN THIS
DIRECTION. **PEER REVIEWED** [ N a t i o n a l Research Council.
Drinking Water & H e a l t h Volume 1. Washington, DC: Nat i ona l
Academy Press, 1977. 643

5. Cholinesterase activity measurements for 542 C a l i f o r n i a
agricultural pe s t i c ide appl i ca tor s under medical
supervision during the first 9 mo of 1985 were analyzed.
Medical records of applicators were used if the subject
had been exposed for over 3 hr in a 30 day period to



category I and II organophosphate and carbamate
pesticides. Employers of all workers with cholinesterase
activity depressions that fell to 70% or less of the :w o r k e r s ' s p lasma or KBC baselines were contacted to obtain
a list of pest icides handled in the 2 wk interval
preceding the greatest reported cholinesterase act ivi ty
depression. In evaluating pe s t i c id e exposure data it was
not po s s ib l e to d i s t ingu i sh l i s ted p e s t i c i d e s primarily or
cumulatively responsible for the noted cholinesterase
activity depressions from those not re sponsible for the
cholinesterase activity depression, but c o inc identa l ly •
used during the same period. The pe s t i c ide s associated
with plasma or KBC cholinesterase activity depres s ion to
70% of baseline or lower were li s ted. Methomyl usage in
Cal i f orn ia for 1985 was 966,100 Ib. The frequency of
methomyl by % of baseline to depress cholinesterase
activity was 2 for plasma (< 50% reduction) and 12 and 7
for RBC (< 70% and 60% reductions, respectively). Twenty
six workers, 4.8% of the sample , had cholinesterase values
at or below the C a l i f o r n i a action limit value for removal
from continued exposure to cholinesterase inhibi t ing
pesticides. Eight of these 26 workers, 31.5%, had
pesticide related illnesses. **PEER REVIEWED** [Ames RG et
-si; Am J Ind Med 15 (2): 143-50 (1989)

Non-Human T o x i c i t y Excerpts:
1 . MUTAGENICITY: MUTATION RESEARCH 87:17 (1981). SISTER
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C H R O M A T I D E X C H A N G E - I N V I T R O C H R O M O S O M A L E F F E C T S T U D I E S ,
N O N - H U M A N : Q U E S T I O N A B L E . **PEER REVIEWED** [ G E N E - T O X
Program: Current S t a t u s of Bioassay in Genetic Toxico logy.
U.S. Environmental Protection Agency, Washington, DC.
O f f i c e of Toxic Substances and Pest i c ide s .(For program
information, contact Environmental Mutagen Informat ion
Center, Oak Ridge National Laboratory, Post O f f i c e Box Y,
Oak Ridge, Tennessee 37830. T e l e p h o n e ( 6 1 5 ) 574-7871)

2.30-DAY EMID /EMPIRICAL MINIMUM LETHAL D O S A G E / FOR 17- TO
22-WK-OLD MALLARDS... IS 7.5 MG/KG/DAY FOR BOTH S E X E S .
T H E R E S U L T I N G C U M U L A T I V E T O X I C I T Y I N D E X I S 15.9^7.5 = 2.1,
I N D I C A T I N G L I T T L E O R N O C U M U L A T I V E T O X I C A C T I O N . / S A M P L E
PURITY 90%/ **PEER REVIEWED** [U.S. Department of the
Interior, F i s h and W i l d l i f e Service. Handbook of T o x i c i t y
of Pesticides to W i l d l i f e . Resource Publication 153.
Washington, DC: U.S. Government Printing O f f i c e , 1984. 52

3. SIGNS OF INTOXICATION /IN MALLARDS FROM A C U T E ORALE X P O S U R E / : H I G H C A R R I A G E , A T A X I A , D R O W S I N E S S , T A C H Y P N E A ,
D Y S P N E A , S A L I V A T I O N , T E N E S M U S , D I A R R H E A , TREMORS, T E T A N Y ,
OR WING-BEAT CONVULSIONS. **PEER REVIEWED** [ U . S .
Department of the Interior, Fish and W i l d l i f e Service.
Handbook of Toxi c i ty of Pesticides to W i l d l i f e . Resource
Publication 153. Washington, DC: U.S. Government Printing
O f f i c e , 1984.52

4. THREE-GENERATION REPRODUCTION STUDY... IN RATS. MALES &
FEMALES WERE FED DIETARY LEVELS OF 50 & 100 PPM FOR 3 MO
A F T E R W H I C H A N I M A L S WERE MATED. F l G E N E R A T I O N W A S
CONTINUED ON THE DIETS FOR 3 MO AFTER WHICH TIME THEY WERE
BRED TO PRODUCE THE S E C O N D GENERATION. THE PROCEDURE WAS
REPEATED FOR 3RD GENERATION. EACH GENERATION WAS S U B J E C T E D



TO . . . HISTOPATHOLOGICAL E X A M . . . NO A D V E R S E EFFECTS UPON
* R E P R O D U C T I O N . . . @ EITHER FEEDING L E V E L . **PEER R E V I E W E D * *

[ N a t i o n a l Research Council. Drinking W a t e r & H e a l t h Volume
I . W a s h i n g t o n , DC: Nat i ona l Academy Press, 1977. 641 =

5. NEW ZEALAND WHITE RABBITS WERE FED METHOMYL AT DIETARY
L E V E L S OF 0, 50, & 100 PPM ON DAYS 8 THROUGH 16 OF
G E S T A T I O N . W H E N F E T U S E S WERE E X A M I N E D , T H E R E W A S N O
E V I D E N C E O F T E R A T O G E N I C E F F E C T S . A L I 2 A R I N - S T A I N E D
SKELETONS REVEALED NO ABNORMALITIES IN BONE S T R U C T U R E .
**PEER REVIEWED** [ N a t i o n a l Research Council . Drinking
Water & H e a l t h . Volume 5. Washington, D.C.: N a t i o n a l
Academy Press, 1983. 59

6. NO A D V E R S E EFFECTS WERE NOTED WHEN F E E L D - C A G E D BOBWHITE
QUAIL & ALBINO RABBITS (WITH FOOD & WATER E X P O S E D ) WERE
O V E R S P R A Y E D 6 TIMES (AT 5-DAY INTERVALS) WITH 1 KG ACTIVE
INGREDIENT (AS WATER SOL POWDER) IN 280 L OF
W A T E R / H E C T A R E . R E L A T I V E L Y N O N T O X I C T O H O N E Y BEES ONCE T H E
SPRAY HAS DRIED. **PEER REVIEWED** [Worthing, C.R. and
S.B. Walker (eds.). The Pes t i c ide Manual - A W o r l d
Compendium. 8th ed. T h o m t o n H e a t h , UK: The Brit i sh Crop
Protection Council, 1987. 550

7. THE MUTAGENIC ACTIVITY OF METHOMYL & 4 OTHER METHYL
C A R B A M A T E I N S E C T I C I D E S W A S I N V E S T I G A T E D U S I N G H t S T I D I N E
A U X O T R O P H S ( H I S T A 9 8 , H I S T A 1 0 0 , H I S T A 1 5 3 5 , H I S T A 1 5 3 7

*»-
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AND HIS T A 1 5 3 8) OF SALMONELLA TYPHIMURIUM LT2 DERIVED BY
A M E S . T H E M E T H Y L C A R B A M A T E I N S E C T I C I D E S D I D N O T C A U S E A
S I G N I F I C A N T I N C R I N T H E NUMBER O F R E V E R T A N T C O L O N I E S I N
T H E S T R A I N S USED. T H E N I T R O S O DERIV O F T H E T E S T E D
I N S E C T I C I D E S A R E P O T E N T M U T A G E N S . P A R E N T I N S E C T I C I D E S A R E
NON-MUTAGENIC. **PEER REVIEWED** [BLEVINS RD ET AL; MUTAT
RES 5 6 ( 1 ) : 1-6 (1977)

8. In a 22 month study of rats exposed to mcthomyl in
nutritionally adequate die t , there was a decreased
hemoglobin level at 200 to 400 ppm along with
s i gn i f i can t ly . . . higher t e s t i c l e to body wt ratio in 400
ppm males & h i s t o p a t h o l o g i c a l alterations in kidneys of
males & f emale s at 400 ppm & in the spleens of f emale s at
200 & 400 ppm.... A suggested chronic "no-e f f ec t" level
of 100 ppm for rats /was no t ed/ . **PEER REVIEWED**
[National Research Council. Drinking Water & Health.
Volume 5. Washington, D.C.: National Academy Press, 1983.
58

9. TWO OF FOUR MALE DOGS ON DIETARY LEVEL OF 1,000 PPM S H O W E D
T Y P I C A L S I G N S O F P O I S O N I N G , & 2 F E M A L E S A T T H I S LEVEL
DIED. DOGS ON DIETARY L E V E L S OF 50,100,400 PPM FOR 2 YR
S H O W E D N O C L I N I C A L E F F E C T . N O C H A R A C T E R I S T I C S I G N S O F
C O M P O U N D - R E L A T E D E F F E C T S WERE N O T E D I N A P P E T I T E ,
ELIMINATION, CHANGE OF BODY WT, OR CLINICAL LAB FINDINGS,
E X C E P T THAT MOST DOGS AT 1,000 PPM S H O W E D SOME DEGREE OF
A N E M I A , T U B U L A R C H A N G E S I N K I D N E Y S & H E M A T O P O I E S I S I N
SPLEEN WAS SEEN IN' SOME ANIMALS THAT HAD RECEIVED 400 OR
1,000 PPM FOR 2 YR. THOSE THAT RECEIVED 1,000 PPM A L S O
SHOWED SLIGHT INCR IN ACTIVITY OF BONE MARROW & MINIMAL TO
SLIGHT INCR IN BILE DUCT PROLIFERATION. NO TUMORS WERE
FOUND. THE NO-EFFECT LEVEL WAS 100 PPM IN... DOGS (2.1
M G / K G / D A Y ) . **PEERREVIEWED** [Hayes , Wayland J . , J r .



Pest ic ide s S t u d i e d in Man. Balt imore/London: W i l l i a m s and
Wilkins, 1982.455

10. SINGLE (UP TO 800 PPM) ORAL DOSING OF METHOMYL TO RATS
C A U S E D NO BRAIN CHOLINESTERASE CHANGES & NO ALTERATIONS IN
T O T A L L I P I D S . C H O L E S T E R O L L E V E L S , O R L I V E R P R O T E I N
CONTENT. CHRONIC ORAL D O S E S OF 100 & 200 PPM TO RATS
C A U S E D DECREASED C H O L I N E S T E R A S E A C T I V I T Y O N L Y I N F E M A L E S .
"PEER REVIEWED** [BEDO M ET AL; BffiL NUTRDETA 29: 20-31
(1980)

1 1 . M E T H O M Y L D I D N O T I N D U C E A N Y R E C E S S I V E L E T H A L S W H E N T E S T E D
ON D R O S O P f f l L A M E L A N O G A S T E R . HOWEVER, IN AMES TEST,
M E T H O M Y L D I D I N D U C E P O I N T M U T A T I O N S B Y R E S T O R I N G H I S T I D I N E
AUXOTROPHS OF SALMONELLA TYPHMURIUM TO PROTOTROPHY
W I T H O U T M E T A B O L I C A C T I V A T I O N . **PEER REVIEWED** [ G O P A L A N
HNB ET AL; GENETICS 97 (S1): S44 ( 1 9 8 1 )1 2 . M E T H O M Y L I N D U C E D M I T O S T A T I C E F F E C T S I N T H E ROOT M E R I S T E M
CELLS OF THE BEAN PLANT (VICIA FABA). P YCNOTIC NUCLEI &
PREMATURE C H R O M O S O M E CONDENSATION WERE OBSERVED. ALL
EFFECTS WERE EVIDENT AFTER 120 MIN AT 102 PPM **PEER
REVIEWED** [NJAGIGDE ET AL; CYTOLOGIA 46 (1-2): 169-72
( 1 9 8 1 )

13. In rabbits treated with methomyl via a stomach tube, 2 of
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12 treated animals died 20 and 23 min, respectively, a f t e r
admin of 40 mg me thomyl/kg , and 10 of them survived for
longer than 6 hr. The lethal blood concn was estimated to
be greater than 1 ug/g. **PEER REVIEWED** [ N o d a J; N i p p o n
Hoigaku Zasshi 38 (1): 71-82 (1984)

14. WUd mice collected in live-traps from f i e l d s sprayed with
methomyl at 505 g/ha showed an overall 11.2% inhibition of
brain acetylcholinesterase (AchE) activity. **PEER
REVIEWED** [Montz WE Jr et al; Bull Environ Contain Toxicol
3 1 ( 2 ) : 158-63 ( 1 9 8 3 )

15. The LC50 of herbicides and insecticides in aq emulsion
were measured for mallards by egg immersion. Methomyl and
phosmet were only s l i gh t ly toxic or not toxic (LCSOs of
178 to greater than 500 Ib/acre; 199-560 k g / h a ) . **PEER
REVIEWED** [Hoffrnan DJ, Albers PH; Arch Environ Contain
Toxicol 1 3 ( 1 ) : 15-28 (1984)

16. The impact of weekly appl i ca t ions of avennectin,
cyromazbe, and methomyl on leaf miners and an associated
complex of six parasite species was evaluated in celery.
Avennectin suppressed pest popula t ions but did not
adversely a f f e c t adult parasite mortality. Cyromazine also
reduced leaf miner density. But significant reductions in
survival and emergence of immature parasites greatly
diminished the potential for biological control by
lowering the seasonal percent parasitism. Spec i e s
composition of the parasite complex was least a f f e c t e d by
avennectin and methomyl. **PEER REVIEWED** [Trumbl e JT;AgricEcosystEnv 12 (3): 181-8 (1985)

17. /Data from acute toxicity studies on fathead minnows
exposed to LC50 concn of 99% pure methomyl for 96 hr
showed that/ a f f e c t e d f i s h lost schooling behavior, were
hyperactive & swam near the tank surface. They were also
overreactive to external stimuli, had incr resp, were
darkly colored & lost equilibrium prior to death. **F£ER



f Walker (eds.). The Pe s t i c i d e Manual - A W o r l d Compendium.
8th ed. Thomton H e a t h , UK: The British Crop Protec t ion
Council, 1987. 550 :

2. LD50 Rat oral 47 mg active ingredient (as we t tab l e
p o w d e r ) / k g **PEER REVIEWED** [ W o r t h i n g , C.R. and S.B.
Walker (eds.). The P e s t i c i d e Manual - A W o r l d Compendium.
8th ed. Thomton H e a t h , UK: The British C r o p Pro t e c t i on
Council, 1987.550

3. ID50 Rabbit percutaneous 4080 mg ai (as 240 g/1 l i q ) / k g
**PEERREVIEWED** [Worthing, C.R. and S.B. Walker (eds.).
The Pes t i c ide Manual - A W o r l d Compendium. 8th ed.
T h o m t o n H e a t h , UK: The Briti sh Crop Protec t ion Counc i l ,
1987.550

4. LD50 Rat (male) oral 17 mg active ingredient **PEER
REVIEWED** [ W o r t h i n g , C.R. and S.B. W a l k e r (eds.). The
Pest i c ide Manual - A W o r l d Compendium. 8th ed. T h o m t o n
Heath , UK: The British Crop Protec t ion Counc i l , 1987. 550
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1. LD50 8-MO OLD MALE MALLARD ORAL 15.9 M!G/KG (95% CONFIDENCE
LIMIT 11.4-22.0 MG/KG /SAMPLE PURITY 90%/ **PEER
REVIEWED** [U.S. Department of the Interior, F i s h and
W i l d l i f e Service. Handbook of T o x i c i t y of Pes t i c ide s to
W i l d l i f e . Resource Publicat ion 153. Washington, DC: U.S.
Government Printing O f f i c e , 1984. 52

2. LD50 3-4-MO OLD MALE PHEASANT ORAL 15.0 MG/KG (95%
CONFIDENCE LIMIT 10.0-22.3 MG/KG /SAMPLE PURITY 90%/
**PEER REVIEWED** [U.S. Department of the Interior, F i s h
and W i l d l i f e Service. Handbook of T o x i c i t y of Pest ic ides
to W i l d l i f e . Resource Publication 153. Washington, DC:
U.S. Government Printing Of f i c e , 1984. 52

3. LD50 13-MO OLD MALE MULE DEER ORAL 11.0-22.0 MG/KG /SAMPLE
PURITY 90%/ **PEER REVIEWED** [U.S. Department of the
Interior, F i s h and Wildli fe Service. Handbook of T o x i c i t y
of Pest ic ides to W i l d l i f e . Resource Publ i ca t ion 153.
Washington, DC: U.S. Government Printing O f f i c e , 1984. 52

4. LC50 14-DAY OLD BOB WHITE QUAIL ORAL APPROX 1100 PPM IN
5-DAY DIET **PEER REVIEWED** [U.S. Department of the
Interior, F i s h and W i l d l i f e Service, Bureau of S p o r t s
Fisheries and W i l d l i f e . Comparative Dietary T o x i c i t i e s of
Pesticides to Birds. S p e c i a l S c i e n t i f i c R e p o r t — W i l d l i f e
No. 152.Washington, DC: U.S. Government Printing O f f i c e ,
1972.37

5. LC50 14-DAY OLD JAPANESE QUAIL ORAL 3124 PPM IN 5-DAY DIET
(95% CONFIDENCE LIMIT 2513-3940 PPM), AGE 14 DAYS **PEER
REVIEWED** [U.S. Department of the Interior, F i s h and
W i l d l i f e Service, Bureau of S p o r t s Fisheries and W i l d l i f e .
Comparative Dietary Toxic i t i e s of Pest ic ides to Birds.
Spec ia l S c i e n t i f i c R e p o r t - W i l d l i f e No. 152.Washington,
DC: U.S. Government Printing O f f i c e , 1972. 37

6. LC50 14-DAY OLD RING^NECKED PHEASANT ORAL 1975 PPM IN
5-DAY DIET (95% CONFIDENCE LIMIT 1641-2374 PPM) **PEERREVIEWED** [U.S. Department of the Interior, Fish and
W i l d l i f e Service, Bureau of Spor t s Fisheries and W i l d l i f e .
Comparative Dietary Toxicitiea of Pesticides to Birds.
Special Sc i en t i f i c Repor t -Wild l i f e No. 152. Washington,
DC: U.S. Government Printing Of f i c e , 1972. 37



REVIEWED** [ G e i g e r D.L., Cal l D.J., Brooke L.T. (eds).
Acute Tox i c i t i c s of Organic Chemicals to F a t h e a d Minnows
(Pimephales Promelas). Vol. IV. Super i or
Wisconsin-University of Wiscons in-Superior , 1988.71 =

18. The chronic e f f e c t s of repeated inhalat ion exposure to
methomyl powder on male Wistar-rats were investigated.
Rats were exposed to methomyl powder (with a mass median
aerodynamic diameter of 4.4 micrometers) for a s ingle 4
hour period, or for 4 hours per day, 5 days per week for 3
months. Average exposure concentrations were 9.9 rag/cu m
and 14.8 mg/cu m for the single and repeated treatment
protocols , respectively. H i s t o p a t h o l o g i c a l studies showed
no evidence of toxiciry in the lungs, spleen, kidneys,
liver, oral and upper respiratory mucosae, organs of
sight, auditory organs or brain, even a f t e r repeated
exposure to methomyl dust While exposure to methomyl did
reduce plasma cholinesterase activity immediate ly
f o l l o w i n g dosing, such e f f e c t s were not cumulative in the
chronically treated animals. No evidence was observed for
changes in lung l i p i d concentrations in chronically
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exposed rats. **PEER REVIEWED** [ T a n a k a I et al; American
Industrial Hygiene Association Journal 48 (4): 330-4
(1987)

19. Lannate 20 a carbamate pe s t i c ide was evaluated for its
mutagenicity in Drosophila melanogaster by the sex-linked
recessive l e t ha l s and chromsome Il-in translocation tests
by continuous larval feeding. The 3 sublethal doses of
0.2,0.4 and 0.6 microliter of Lannate per 100 ml of the
food medium induced a s ignif icant (p< 0.01) increase in
the number of sex-linked recessive l e thal s over the
controls. However, no translocations were observed either
in the treated or the control series. **PEER REVIEWED**
[ H e m a v a m y K C , K r i s h n a m u r t h y N B ; M u t a t R e s 191 (1): 41-3
(1987)

20. The e f f e c t s of the carbamate pe s t i c ide Lannate 20 on germ
cells were evaluated in mice. Male Swiss albino mice were
administered 0,20,40, or 60 m g / k g Lannate 20 orally in
f ive divided doses, separated by 24 hr intervals. Sel e c t ed
animals were killed on day 19 or 35 a f t e r the last dose.
The incidence of abnormal sperm was determined in mice
killed on the day 35. Chromosome aberrations in germ cel l s
were determined in mice killed on day 19. The incidence of
abnormal sperm as a function of dose was: controls 3.66%;
animal s given 20 m g / k g , 5.15% ; aninals given 40 m g / k g ,
7.1%; and mice given 60 m g / k g , 9.47%. Chromosomal
aberrations scored as univalcnts and p o l y p l o i d s were
s igni f i cant ly increased by all three doses. Carbamate
pesticide Lannate 20 interefers in the d i f f e r e n t i a t i o n of
germ cells at the spennatogonial stage. Carbamate
pesticide Lannate 20 is dearly mutagenic in mice. **PEER
REVIEWED** [HemavathyKC.KrishnamurthyNB;Environmenta l
Research 42 (2): 362-5 (1987)

Toxicity ValuesNon-Human Toxiciry Values:
1. LD50 Rat oral 31 mg active ingredient (as 240 g/1

liquioO/kg **PEER REVIEWED** [Worthing, CJL and S3.



7. LC50 14-DAY OLD M A L L A R D ORAL 2883 PPM IN 5-DAY DIET (95%
' CONFIDENCE LIMIT 2000-4572 PPM) **PEER R E V I E W E D * * [U.S.

Department of the Interior, F i s h and W i l d l i f e Service,
Bureau of S p o r t s Fisher i e s and W i l d l i f e . Comparat ive :Dietary T o x i c i t i e s of P e s t i c i d e s to Birds. S p e c i a l
S c i e n t i f i c R e p o r t - - W i l d l i f e No. 152. Wash ing ton , DC: U.S.
Government Printing O f f i c e , 1972. 37

8. EC50 DAPHNIA MAGNA 8.8 U G / L / 4 8 HR @ 21 DEG C (95%
C O N F I D E N C E L I M I T 4.1-19 U G / L ) , F I R S T I N S I A R / T E C H N I C A L
M A T E R I A L , 95-98%; S T A T I C B I O A S S A Y / **PEERREVIEWED** [ U . S .
Department of Interior, F i s h and Wildlife Service.
Handbook of Acute T o x i c i t y of Chemical s to F i s h and
Aquat i c Invertebrates . Resource Pub l i ca t i on No. 137.
Washington, DC: U.S. Government P r i n t i n g O f f i c e , 1980.49

9. LC50 P T E R O N A R C E L L A 69 UG/L/96 HR @ 7 DEG C (95% CONFIDENCE
L I M I T 34-143 U G / L ) , N A I A D / T E C H N I C A L M A T E R I A L , 95-98%;
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STATIC BIOASSAY/ **PEER RE V I E W E D * * [U.S. Department o f
Interior, F i s h and W i l d l i f e Service. Handbook of A c u t e

- T o x i c i t y of Chemicals to F i s h and Aquatic Invertebrates.
Resource Publication No. 137. Washington, DC: U.S.
Government P r i n t i n g O f f i c e , 1980. 49

10. LC50 P T E R O N A R C E L L A 60 U G / L / 9 6 HR @ 7 DEG C (95% CONFIDENCE
L I M I T 50-80 U G / L ) , F I R S T I N S T A R / L I Q U I D C O N C N , 24%; S T A T I C
BIOASSAY/ **PEER REVIEWED** [U.S. Department o f Interior,
F i s h and Wildlife Service. Handbook of Acute T o x i c i t y of
Chemicals to F i s h and Aquatic Invertebrates. Resource
Publication No. 137. Washington, DC: U.S. Government
P r i n t i n g O f f i c e , 1980. 49

11. LC50 RAINBOW TROUT 1,600 UG/L/96 HR @ 12 DEG C (95%
C O N F I D E N C E L I M I T 1,190-2,150 U G / L ) , W T 1 . 1 G / T E C H N I C A L
M A T E R I A L 95-98%; S T A T I C B I O A S S A Y **PEER REVIEWED** [ U . S .
Department of Inter ior , F i s h and W i l d l i f e Service.
Handbook of Acute T o x i c i t y of Chemicals to F i s h and
Aquatic Invertebrates. Resource Publication No. 137.
Washington, DC: U.S. Government P r i n t i n g O f f i c e , 1980. 49

12. LC50 RAINBOW TROUT 1,200 UG/L/96 HR @ 12 DEG C (95%
CONFIDENCE LIMIT 1,100-1,400 UG/L), WT 1.0 G /LIQUID
C O N C N , 24%; S T A T I C B I O A S S A Y / **PEERREVIEWED** [ U . S .
Department of Interior, F i s h and Wildli fe Service.
Handbook of Acute T o x i c i t y of Chemicals to F i s h and
Aquatic Invertebrates. Resource Publicat ion No. 137.
Washington, DC: U.S. Government P r i n t i n g O f f i c e , 1980. 49

13. LC50 RAINBOW TROUT 1200 UG/L/96 HR @ 12 DEG C (95%
CONFIDENCE LIMIT 764-1,880 UG/L), WT 0.6 G /LIQUID
F O R M U L A T I O N , 29%; S T A T I C B I O A S S A Y / **PEER REVIEWED** [ U . S .
Department of Interior, F i s h and W i l d l i f e Service.
Handbook of Acute T o x i c i t y of Chemicals to F i s h and
Aquatic Invertebrates. Resource Publicat ion No. 137.
Washington, DC: U.S. Government Print ingOff i c e , 1980. 49

14. LC50 CUTTHROAT TROUT 6,800 UG/L/96 HR @ 10 DEG C (95%
CONFIDENCE LIMIT 2180-7530 UG/L), WT 1.0 G /TECHNICAL
M A T E R I A L , 95-98%; S T A T I C B I O A S S A Y / **PEER REVIEWED** [ U . S .
Department of Interior, F i s h and W i l d l i f e Service.
Handbook of Acute Tox i c i ty of Chemicals to F i s h and
Aquatic Invertebrates. Resource Publication No. 137.
Washington, DC: U.S. Government Print ingOff i c c , 1980.49



15. LC50 FATHEAD MINNOW 2,800 UG/L/96 HR @ 17 DEG C (95%
CONFIDENCE LIMIT 1,820-4,310 UG/L), WT 0.8 G /TECHNICAL
M A T E R I A L , 95-98% S T A T I C B I O A S S A Y / **PEER REVIEWED** [ U . S .
Department of Interior, F i s h and Wildlife Service.
Handbook of Acute T o x i c i t y of Chemicals to F i s h and
Aquatic Invertebrates. Resource Publication No. 137.
Washington, DC: U.S. Government P r i n t i n g O f f i c e , 1980. 49

16. LC50 FATHEAD MINNOW 1,800 UG/L/96 HR @ 22 DEG C (95%
CONFIDENCE LIMIT 1,200-2,700 UG/L), WT 0.2 G /LIQUID
C O N C N , 24%; S T A T I C B I O A S S A Y / **PEER R E V I E W E D * * [ U . S .
Department of Interior, F i s h and Wildlife Service.
Handbook of Acute T o x i c i t y of Chemicals to F i s h and
Aquatic Invertebrates. Resource Pub l i ca t i on No. 137.
Washington, DC: U.S. Government P r i n t i n g O f f i c e , 1980.49
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17. LC50 FATHEAD MINNOW 1,500 UG/L/96 HR @ 17 DEG C (95%

CONFIDENCE LIMIT 890-2,540 UG/L), WT 0.8 G /LIQUID
FORMULATION, 29%; STATIC BIOASSAY/ **PEER RE V I E W E D * * [U.S.
Department of Interior, F i s h and Wildlife Service.
Handbook of Acute T o x i c i t y of Chemicals to F i s h and
Aquatic Invertebrates. Resource Publication No. 137.
Washington, DC: U.S. Government P r i n t i n g O f f i c e , 1980.49

18. LC50 CHANNEL CATTISH 530 U G / L / 9 6 HR @ 22 DEG C (95%
CONFIDENCE LIMIT 375-748 UG/L), WT 1.0 G /TECHNICAL
M A T E R I A L , 95-98%; S T A T I C B I O A S S A Y / **PEER REVIEWED** [ U . S .
Department of Interior, F i s h and W i l d l i f e Service.
Handbook of Acute T o x i c i t y of Chemicals to F i s h and
Aquatic Invertebrates. Resource Publication No. 137.
Washington, DC: U.S. Government P r i n t i n g O f f i c e , 1980. 49

19. LC50 CHANNEL CATFISH 300 UG/L/96 HR @ 22 DEG C (95%
CONFIDENCE LIMIT 200-430 UG/L), WT 0.5 G /LIQUID C O N C N ,
24%; S T A T I C B I O A S S A Y / **PEERREVIEWED** [ U . S . Department
of Interior, Fish and W i l d l i f e Service. Handbook of Acute
Toxic i ty of Chemicals to F i s h and Aquatic Invertebrates.
Resource Publication No. 137. Washington, DC: U.S.
Government Prin t ingOf f i c e , 1980. 49

20. LC50 CHANNEL CATFISH 320 UG/L/96 HR @ 17 DEG C (95%
CONFIDENCE LIMIT 275-371 UG/L), WT 0.8 G/LIQUID
F O R M U L A T I O N , 29%; S T A T I C B I O A S S A Y / **PEERREVIEWED** [ U . S .
Department of Interior, F i s h and W i l d l i f e Service.
Handbook of Acute T o x i c i t y of Chemicals to F i s h and
Aquatic Invertebrates. Resource Publication No. 137.
Washington, DC: U.S. Government P r i n t i n g O f f i c e , 1980. 50

21. LC50 BLUEGILL 1,050 UG/L/96 HR @ 20 DEG C (95% CONFIDENCE
LIMIT 859-1,280 UG/L), WT 0.9 G /TECHNICAL MATERIAL
95-98%; S T A T I C B I O A S S A Y / * * P E E R R E V I E W E D * * [ U . S .
Department of Interior, F i s h and W i l d l i f e Service.
Handbook of Acute Toxic i ty of Chemicals to F i s h and
Aquatic Invertebrates. Resource Publication No. 137.
Washington, DC: U.S. Government P r i n t i n g O f f i c e , 1980. 49

22. LC50 BLUEGILL 710 UG/L/96 HR @ 20 DEG C (95% CONFIDENCE
LIMIT 561-898 UG/L), WT 0.9 G/LIQUID CONCENTRATE, 24%;
STATIC BIOASSAY/ **PEER REVIEWED** [U.S. Department o f
Interior, Fish and Wildlife Service. Handbook of Acute
Toxic i ty of Chemicals to Fi sh and Aquatic Invertebrates.
Resource Publication No. 137. Washington, DC: U.S.
Government Print ingOff i c e , 1980.49



23. LC50 BLUEGILL 670 UG/L/96 HR @ 17 DEG C (95% CONFIDENCE
LIMIT 428-1,048 UG/L), WT 0.8 G /LIQUID FORMULATION, 29%;
STATIC BIOASSAY/ **PEER REVIEWED** [U.S. Department o f
Interior, F i s h and W i l d l i f e Service. H a n d b o o k of Acute :T o x i c i t y of Chemical s to F i s h and Aquatic Invertebrates .
Resource P u b l i c a t i o n No. 137. Washington, DC: U.S.
Government P r i n t i n g O f f i c e , 1980. 50

24. LC50 GAMMARUS P S E U D O L M N A E U S 1,050 UG/L/96 HR @ 12 DEG C
H A R D W A T E R (95% C O N F I D E N C E L I M I T 424-2,600 U G / L ) , M A T U R E
/ T E C H N I C A L M A T E R I A L 95-98%; S T A T I C B I O A S S A Y / **PEER
REVIEWED** [U.S. Department o f interior, F i s h :md Wild l i f e
Service. Handbook of Acut e T o x i c i t y of Chemical s to F i s h
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and Aquatic Invertebrates. Resource Pub l i ca t i on No. 137.
Washington, DC: U.S. Government P r i n t i n g O f f i c e , 1980. 49

25. LC50 L A R G E M O U T H BASS 1,250 UG/L/96 HR (95% CONFIDENCE
L I M I T 971-1,610 U G / L ) , W T 3 . 0 G / T E C H N I C A L M A T E R I A L ,
95-98%; STATIC BIOASSAY/ **PEER REVIEWED** [U.S.
Department of Interior, F i s h and W i l d l i f e Service.

- Handbook of Acute T o x i c i t y of Chemicals to F i s h and
Aquatic Invertebrates. Resource Publication No. 137.
Washington, DC: U.S. Government P r i n t i n g O f f i c e , 1980. 49

26. LC50 L A R G E M O U T H BASS 760 UG/L/96 HR @ 22 DEG C (95%
CONFIDENCE LIMIT 589-979 UG/L), WT 3.0 G /LIQUID
C O N C E N T R A T E , 24%; S T A T I C B I O A S S A Y / **PEERREVEWED** [ U . S .
Department of Interior, F i s h and Wildlife Service.
Handbook of Acute T o x i c i t y of Chemical s to F i s h and
Aquatic Invertebrates. Resource Publicat ion No. 137.
Washington, DC: U.S. Government P r i n t i n g O f f i c e , 1980. 49

27. LC50 CfflRONOMUS 32 UG/L/48 HR @ 20 DEG C (95% CONFIDENCE
L I M I T 13-80 U G / L ) , F O U R T H I N S T A R / L I Q U I D C O N C E N T R A T E , 24%;
S T A T I C B I O A S S A Y / **PEER REVIEWED** [ U . S . Department o f
Interior, F i s h and W i l d l i f e Service. Handbook of Acute
Toxi c i ty of Chemicals to F i s h and Aquatic Invertebrates.
Resource Publication No. 137. Washington, DC: U.S.Government P r i n t i n g O f f i c e , 1980. 49

28. LC50 ATLANTIC SALMON 1,120 UG/L/96 HR @ 12 DEG C (95%
CONFIDENCE LIMIT 930-1,350 UG/L), WT 0.5 G /TECHNICAL
M A T E R I A L 95-98%; S T A T I C B I O A S S A Y / **PEER R E V I E W E D * * [ U . S .Department of Interior, F i s h and Wildlife Service.
Handbook of Acute T o x i c i t y of Chemicals to F i s h and
Aquatic Invertebrates. Resource Pub l i ca t i on No. 137.
Washington, DC: U.S. Government P r i n t i n g O f f i c e , 1980. 49

29. LC50 ATLANTIC SALMON 1,400 UG/L/96 HR @ 12 DEG C (95%
C O N F I D E N C E L I M I T 1,250-1,570 U G / L ) , W T 0 . 3 G / L I Q U I D
C O N C E N T R A T E , 24%; S T A T I C B I O A S S A Y / **PEER REVIEWED** [ U . S .
Department of Interior, F i s h and W i l d l i f e Service.
Handbook of Acute T o x i c i t y of Chemicals to F i s h and
Aquatic Invertebrates. Resource Publication No. 137.
Washington, DC: U.S. Government P r i n t i n g O f f i c e , 1980. 49

30. LC50 ATLANTIC SALMON 1,200 UG/L/96 HR @ 12 DEG C (95%
CONFIDENCE LIMIT U050-1,380 UG/L), WT 0.3 G /LIQUID
F O R M U L A T I O N , 29%; S T A T I C B I O A S S A Y / **PEER REVIEWED** [ U . S .
Department of Interior, F i s h and W i l d l i f e Service.
Handbook of Acute Toxic i ty of Chemicals to Fi sh and
Aquatic Invertebrates. Resource Publication No. 137.
Washington, DC: U.S. Government Prin t ingOf f i c e , 1980.49



31. LC50 BROOK TROUT 1,500 UG/L/96 HR @ 12 DEG C (95%
C O N F I D E N C E L I M I T 1,230-1,830 U G / L ) , W T 1 . 2 G / T E C H N I C A L
M A T E R I A L , 95-98%; S T A T I C B I O A S S A Y / **PEER REVIEWED** [ U . S .
Department of Interior, Fi sh and W i l d l i f e Service.
Handbook of Acute T o x i c i t y of Chemical s to F i s h and
Aquatic Invertebrates . Resource Publ i ca t ion No. 137.
Washington, DC: U.S. Government P r i n t i n g O f f i c e , 1980. 49

32. LC50 BROOK TROUT 2,200 UG/L/96 HR @ 12 DEG C (95%
C O N F I D E N C E L I M I T 1,600-3,010 U G / L ) , W T 1 . 2 G / L I Q U I D
C O N C E N T R A T E , 24%; S T A T I C B I O A S S A Y / **PEER REVIEWED** [ U . S .
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Department of Interior, F i s h and Wildlife Service.
Handbook of Acute T o x i c i t y of Chemicals to F i s h and
Aquatic Invertebrates. Resource Publ icat ion No. 137.
Washington, DC: U.S. Government Prin t ingOf f i c e , 1980. 49

33. LC50 BROOK TROUT 1,220 UG/L/96 HR @ 12 DEG C (95%
CONFIDENCE LIMIT 860-1,7 30 UG/L), WT 1.2 G/LIQUID
F O R M U L A T I O N , 29%; S T A T I C B I O A S S A Y / **PEERREVIEWED** [ U . S .
Department of Interior, F i s h and W i l d l i f e Service.
Handbook of Acute T o x i c i t y of Chemicals to F i s h and
Aquatic Invertebrates. Resource Publication No. 137.
Washington, DC: U.S. Government P r i n t i n g O f f i c e , 1980.49

34. LC50 SKWALA 34 UG/L/96 HR @ 7 DEG C (95% CONFIDENCE LIMIT
27-44 U G / L ) , N A I A D / T E C H N I C A L M A T E R I A L , 95-98%; S T A T I C
BIOASSAY/ **PEER REVIEWED** [ U . S . Department of Interior,
Fi sh and W i l d l i f e Service. Handbook of Acute Toxi c i ty of
Chemicals to F i s h and Aquatic Invertebrates. Resource
Publication No. 137. Washington, DC: U.S. Government
Print ingOff i c e , 1980.49

35. LC50 SKWALA 29 U G / L / 9 6 HR @ 7 DEG C (95% CONFIDENCE LIMIT
21-41 U G / L ) , N A I A D / L I Q U I D C O N C E N T R A T E , 24%; S T A T I C
BIOASSAY/ **PEER REVIEWED** [ U . S . Department of Interior,
Fish and W i l d l i f e Service. Handbook of Acute Toxi c i ty of
Chemicals to Fish and Aquatic Invertebrates. Resource
Publication No. 137. Washington, DC: U.S. Government
Prin t ingOf f i c e , 1980. 49

36. LC50 Peking duck oral 1890 m g / k g / 8 days **PEER REVIEWED**
[Worthing, C.R., S.B. Walker (eds.). The Pesticide Manual
- A World Compendium. 7th ed. Lavenhara, Suffolk, Great
Britain: The Lavenham Press Limited, 1983. 363

37. LC50 Bobwhite quail oral 3680 m g / k g / 8 days **PEER
REVIEWED** [Worthing, C.R., S.B. Walker (eds.). The
Pesticide Manual - A World Compendium. 7th ed. Lavenham,
S u f f o l k , Great Britain: The Lavenham Press Limited, 1983.
363

38. LC50 Coturnix japonica (Japanes e quail) oral 3,436 ppm in
5 day diet ad libitum (95% confidence limit 1,992 to 5,928
p p m ) /Technical grade/ **PEERREVIEWED** [Hill , EI. and
Camardese, MB. Lethal Dietary Toxici t ie s of Environmental
Contaminants and Pesticides to Coturnix. Fish and W i l d l i f e
Technical Report 2.Washington, DC: United Sta t e s
Department of Interior F i s h and W i l d l i f e Service, 1986. 98

39. LC50 Pimephales promelas (iathead minnow) 2.11 mg/1/96 at
24.1 deg C, 6.6 mg/1 dissolved oxygen, 50.5 mg/1 CaCO3
water hardness, 38.4 mg/1 CaCO3 alkalinity, pH 7.4, tank
vol 1.21, tank additions 12 vol/day, (95% confidence
limit 1.84-2.42 m g / l ) , f low-through bioassay, purity, 99%/



"PEERREVIEWED** [ G e i g e r D . L , C a l l D . J . , Brooke L . T .
* (cds)» Acute T o x i c i t i e s of Organic Chemica l s to F a t h e a d

Minnows (Pimepha l e s Promelas). Vol . IV. S u p e r i o r
Wiscon s in fUniver s i ty of Wi s c on s in-Super i o r , 1988. 71 :

Phannacokinetics
Absorpt ion, Distribution and Excretion:

1. EXPIRED AIR C O L L E C T E D FOLLOWING ADMIN OF / L A B E L L E D /
M E T H O M Y L T O R A T S C O N T A I N E D LABELED C 0 2 & A C E T O N I T R I L E .
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**PEER REVIEWED** [ N a t i o n a l Research Counci l . Drinking
Water & H e a l t h Volume 1. Washington, DC: N a t i o n a l Academy
Press, 1977.638

2. F o l l o w i n g soil treatment, it is taken up by roots and
t r a n s l o c a t e d / i n p l a n t s / . **PEER RE V I E W E D * * [ W o r t h i n g ,
C.R. and S.B. Walker (eds.). The Pes t i c id e Manual - A
World Compendium. 8th ed. T h o m t o n H e a t h , UK: The British
Crop Protection Council , 1987. 550

M e t a b o l i s m / M e t a b o l i t e s :
1 . ( 1 4 ) C - M E T H O M Y L . . . W A S B I O T R A N S F O R M E D I N R A T S I N T O ( 1 4 ) C 0 2

' (ABOUT 25%), ACETONITRILE (ABOUT 50%), & UNIDENTIFIED
URINARY METABOLITES (ABOUT 25%). ABSENCE IN URINE OF
PARENT OXIME & ... SULFOXIDE & SULFONE OF PARENT CMPD WAS
C O N F I R M E D B Y C O M P A R I S O N S T U D I E S W I T H A U T H E N T I C M A T E R I A L .
**PEER RE VIEWED** [The Chemical Society. F o r e i g n Compound
Metaboli sm in Mammals Volume 3. London: The Chemical
Socie ty, 1975.393

2.... METABOLISM OF METHOMYL IS PRIMARILY BY HYDROLYTIC
ROUTE. P R I N C I P A L M E T A B O L I T E S F O U N D E S T U R I N E F O L L O W I N G
TREATMENT OF RATS WITH (14)C-LABELED M E T H O M Y L WERE
O X M E - 0 - S U L F A T E , FREE O X I M E , OXIME G L U C U R O N I D E ....
**PEER RE V I E W E D * * [ N a t i o n a l Research Council. Drinking
Water & H e a l t h Volume 1. Washington, DC: National Academy
Press, 1977.638

3 . W H E N Y O U N G CABBAGE P L A N T S WERE T R E A T E D F O L I A R L Y . . . L E S S
THAN 3% ... R E M A I N E D 1 WK AFTER TREATMENT. WHEN S-METHYL
1 - ( 1 4 ) C - N - ( M E T H Y L C A R B A M O Y L O X Y ) T H I O A C E T I M I D A T E W A S U S E D
OVER 20% OF LABEL /WAS E X P I R E D / ( 1 4 ) C 0 2 &
1 - ( 1 4 ) C - A C E T O N T T R J L E . A F T E R T O T A L D E C O M P O S I T I O N N O S - O X I D E
OR S.S-DIOXTDE WAS D E T E C T E D . «*PEER RE V I E W E D * * [Menzie, C.
M. Metabolism of Pesticides, An U p d a t e . U.S. Department of
t h e Interior, F i s h , W i l d - l i f e Service, S p e c i a l S c i e n t i f i c
Report - W i l d l i f e No. 184, Washington, DC: U.S.
GovemmentPrinting O f f i c e , 1974. 253

4. RADIOLABELED M E T H O M Y L . . . APPLIED TO T O B A C C O , CORN &
CABBAGE. RAPID DEGRADATION OCCURRED TO C02 & ACETONITRILE
WITH METHOMYL HALF-LIFE OF 3-6 DAYS. LABELED LIPIDS, KREBS
C Y C L E A C I D S , S U G A R S & O T H E R M A T E R I A L S WERE A L S O P R E S E N T .
. . . RADIOLABELED M E T H O M Y L W A S I N J E C T E D I N T O 5 T H - I N S T A R
CABBAGE LOOPERS ( T R I C H O P L U S I A N T ) . U N I D E N T I F I E D W A T E R S O L
M E T A B O L I T E S WERE FORMED. A C E T O N I T R I L E & O T H E R V O L A T T L E S
A L S O PROBABLY FORMED. **PEER RE V I E W E D * * [Menzie, C.M.
Metabolism of Pesticides, U p d a t e n. U.S. Department of
the Interior, F i s h W i l d l i f e Service, S p e c i a l S c i e n t i f i c
Report - W i l d l i f e No. 212.Washington, DC: U.S. Government
Printing O f f i c e , 1978.184

5. Methomyl may exist in 2 geometric configurations.... In
the rat, methomyl labeled with (14)C at the imide carbon



was metabolized mainly to ( 1 4 ) C - C 0 2 . By contrast the
anti-isomer was metabolized predominate ly to acctonitrile.
**PBERREVIEWED** [ H a y e s , W a y l a n d J., Jr. P e s t i c i d e s :
S t u d i e d in Man. Balt imore/London: W i l l i a m s and W i l k i n s ,
1982.455

Mechanism of Act ion:
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1. THE MODE OF ACTION... IS INHIBITION OF
A C E T Y L C H O L I N E S T E R A S E . **PEERREVIEWED** [ N a t i o n a l Research
Council. Drinking Water & H e a l t h Volume 1. Washington, DC:
Nat iona l Academy Press, 1977. 643

2. THE INHBITION OF CHOLINESTERASE BY M E T H O M Y L IS QUICKLY
REVERSED THROUGH VERY RAPID METABOLISM OF THE C O M P O U N D . IN
DOGS GIVEN ONE-HALF THE LETHAL DOSE OF 20 MG/KG WITHOUT AN
ANTIDOTE, SYMPTOMS OF INTOXICATION DISAPPEARED IN 2 HR &
BLOOD CHOLINESTERASE L E V E L S RETURNED TO NORMAL TN LESS
THAN 4 HR. **PEERREVIEWED** [American Conference of
Governmental Industrial Hygienis t s . Documentation of the

"Threshold Limit Values and Biological Exposure Indices.
5th ed. Cincinnati, OH: American Conference of Governmental
Industrial Hygieni s t s , 1986. 363

Interactions:
1. Combined e f f e c t s of pe s t i c ide s and ozone po l lu tant s on

pinto bean seedlings were examined. The insecticides
diazinon and methomyl were app l i ed to p into bean seedlings
at the recommended concentrations of 1 oz/3 gal water and
0.5 lb/100 gal water respectively. Both insecticides
interacted with ozone app l i ed at rates of 30 / p a r t per
hundred/ to produce /noteworthy/ alterations in f o l i a r
injury for the bean seedlings. **PEER REVIEWED** [ T e s o RR
et al; Cal i f Agric 33 (4): 13 (1979)

E N V I R O N M E N T A L F A T E / E X P O S U R E P O T E N T I A L
Summary
Environmental F a t e / E x p o s u r e Summary:

1. Methomyl is released into the environment primarily from
its appl i ca t ion to p l a n t s as an insecticide. If released
to soil, methomyl will degrade primarily by microbial
degradation with carbon dioxide as the pr inc ipal end
product; a lag period of one to two weeks may occur in
unacclimated soils before biodegradation begins. A small
degree of chemical hydrolysis may occur in moist soils.
Methomyl may be susceptible to s igni f i cant leaching. F i e l d
and greenhouse studies have shown that methomyl degrades
rap id ly in soil with half-l ives of 14 days or less. If
released to water, methomyl will hydrolyze at h a l f - l i f e
rates of about 54,38 and 20 weeks at pHs of 6.0,7.0 and
8.0, respectively, at 25 deg C. Decomposition occurs more
rapidly on aeration, in sunlight or with increased
alkalinity. Methomyl may be susceptible to s igni f i cant
biodegradation in natural water as it has been shown to be
readily biodegraded in soil. Aquatic volatilization,
adsorption, and bioconcentration are not expected to be
important If released to the atmosphere, methomyl will
react in the vapor-phase with photochemically produced
hydroxyl radicals with an estimated h a l f - l i f e of 1.14
months. Direct photolysis may also contribute to its
transformation in air. Methomyl adsorbed to particulates



in air are subject to phys i cal removal via wet and dry
d e p o s i t i o n . M a j o r general p o p u l a t i o n exposure to methomyl
will occur through consumption of contaminated food.
Occupational exposure by dermal and i n h a l a t i o n routes ;

(c) 1987 - 1997 Micromedex Inc. V o l . 33 Expire s 7 / 3 1 / 9 7
HSDB - Hazardous Subs tance s Data Bank

METHOMYL P a g e : 28 of 38
related to the use of methomyl as an insecticide may be
s igni f i cant . (SRC) **PEER REVIEWED** •

Pol lu t i on Sources
A r t i f i c i a l Sources:

1. Methomyl is used as a f o l i a r spray for the control of many
insects on f i e l d crops, certain f ru i t crops, ornamentals
and v e g e t a b l e s ( l ) . It is released into the environment
primarily and direc t ly f r o m its a p p l i c a t i o n as an
in s e c t i c id e(SRC). **PEER RE V I E W E D * * [(1) Worth ing CR,
Walker SB; The Pest Manual Seventh Ed, Croydon, Eng The
British Crop Protect ion Council ( 1 9 8 3 )

Environmental F a t e
Environmental F a t e :

1. ONE DOES NOT E X P E C T TO FIND RESIDUES OF ... M E T H O M Y L IN
- S O I L B E Y O N D G R O W I N G S E A S O N D U R I N G W H I C H I T W A S A P P L I E D .

VERY LITTLE DATA ON BEHAVIOR OF ALDICARB & M E T H O M Y L IN
W A T E R ARE AVAJLABLE. IN STUDY OF POND & LAKE W A T E R ,
HALF-LIFE OF 5 DAYS & 6 DAYS WERE D E T E R M I N E D FOR ALDICARB
& M E T H O M Y L , RESPECTIVELY. **PEER R E V I E W E D * * [ N a t i o n a l
Research Council. Drinking Water & H e a l t h Volume 1.
Washington, DC: National Academy Press, 1977. (537

2. IN SOIL, LABELED METHOMYL WAS DEGRADED TO (14)CO2 & O T H E R
M A T E R I A L S , SOME O F W H I C H WERE R E I N C O R P O R A T E D I N T O NORMAL
COMPONENTS OF SOIL ORG MATTER. **PEER REVIEWED** [Menzie,
CM. Metaboli sm of Pest ic ides , U p d a t e II. U.S. Department
of the Interior, F i s h W i l d l i f e Service, Spec ia l S c i e n t i f i c
Report - W i l d l i f e No. 212.Washington, DC: U.S. Government
Printing O f f i c e , 1978. 184

3. TERRESTRIAL FATE: Methomyl e f f e c t i v e l y controlled fa l l
armyworm larvae in stands of Coastal Bermuda grass.
Residues of methomyl declined r a p i d l y with time aAer
appl i ca t ion, and by 7 days about 1% of the initial d e p o s i t
remained regardles s of the rate of a p p l i c a t i o n . Methomyl
loss during dehydration in a natural gas dryer was a p p r o x
54%. The p e l l e t i z i n g process caused an a d d i t i o n a l loss of
approx 14%. Thus, the total loss of methomyl during
processing of green hay to p e l l e t s amounted to a p p r o x 68%.
Losses of residues during air curing of hay in the f i e l d
amounted to approx 37%. **PEER REVIEWED** [ S h e e t s TJ et
al; J A g r i c F o o d Chem 30 (3): 532-6 ( 1 9 8 2 )

4. TERRESTRIAL FATE: The adsorption of methomyl onto 3
greenhouse soils was measured and found to be weak to
moderate. The transformation rates in 3 greenhouse soils
were reasonably high with ha l f - l iv e s f r o m about 3 to 14
days. These data were introduced into 2 computat ional
models of pest icide behavior in s i m p l i f i e d greenhouse
systems. The computed leaching of methomyl ranged from nil
to very small (0.03% of the dose), depending on the
transformation rate and the amt of irrigation water. The
concn measured by high performance liquid chromatographyin drainage water from 3 greenhouses were somewhat higher
than computed, although they remained less than 1 ug/1.



Various concn measured in water courses in an area with
many greenhouses were d i s t i n c t l y higher than those
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measured in drainage water, which may be the result of
discharge of surpluses of spray liq into the water
courses. **PEER REVIEWED** [ L e i s t r a M et al; Water, Air,
S o i l P o l l u t 2 3 (2): 155-67 (1984)

5. TERRESTRIAL FATE: Microbial d egradat i on appear s to be the
major transformation process for methomyl in soil with
carbon dioxide as the principal end product; a lag period
of one to two weeks may occur in unacclimated soi l s b e f or e
biodegradation begins. Some chemical hydrolys i s of
methomyl may also occur in moist soils. Methomyl may be
susceptible to s igni f i cant leaching; only s l ight leaching
of methomyl was observed in a silt loam soil or sandy soil
under f i e l d conditions but the degree of leaching may have
been reduced by rapid degradation of the methomyl. Under
f i e l d conditions, only 1.8% of a p p l i e d methomyl remained
•in a Delaware soil a f t e r one month and no methomyl was
detectable a f t e r 12 months; less than 0.005% of a p p l i e d
methomyl remained in a Flor ida f i e l d and in a North
Carolina f i e l d a f t e r 3 and 5 months, r e s p e c t i v e l y ( l ) . In a
soil treated with methomyl, only traces of parent
compound, its oxime, and small po lar frac t ions remained
af t er one month(2). The h a l f - l i f e of methomyl in three
greenhouse soils was found to range from 3 to 14 days(3).
The h a l f - l i f e of methomyl on cotton p lan t s has been found
to range from 0.4 to 8.5 days; 0.8 to 1.2 days on mint
plants , and approximately 2.5 days on Bermuda grass(4).
**PEER REVIEWED** [ ( 1 ) Harvey J J r , Pease H L ; J A g r i c Food
Chem 21:784 ( 1 9 7 3 ) (2) Harvey J Jr, Environ Qual Saf,
S u p p l 3: 389 ( 1 9 7 5 ) (3) Leistra M et al; Water, Air, S o i l
Pollut 23:155 (1984) (4) W i l l i s GH, McDowell LL; Rev
Environ Contain Toxicol 100: 23-73 ( 1 9 8 7 )

6. AQUATIC FATE: The hydrolysis h a l f - l i v e s of methomyl in
ethanol/water at pFTs 6.0,7.0 and 8.0 have been
experimentally determined to be 54,38 and 20 weeks,
respectively, at 25 deg C. An experimental hydrolysis
h a l f - l i f e of 262 days has been determined for methomyl in
pure water at 25 deg C(2). Since methomyl absorbs UV light
strongly at environmentally important wavelengths, direct
photolys i s is possible. Aqueous solutions of methomyl have
been reported to decompose more r a p i d l y on aeration, in
sunlight or in alkaline m e d i a ( l ) . Methomyl may be
susceptible to s igni f i cant biodegradation in natural water
as it has been shown to be rap id ly biodegraded in soil.
Aquatic volatilization, adsorption and bioconcentration
are not expected to be important (SRC). **PEER REVIEWED**
[(1) Worthing CR, Walker SB; The Pest Manual Seventh Ed
Croydon, Eng The British Crop Protection Council (1983)
(2) Ellington JJ et al; Measurement of Hydrolys i s Rate
Constants for Evaluation of Hazardous Waste Land Disposal,
Vol 3 USEPA 600/3-88/028 (1988)

7. ATMOSPHERIC FATE: Methomyl present in the atmosphere in
the vapor-phase will react with photochcmically produced
hydroxyl radicals with an estimated h a l f - l i f e of 1.14
months. Direct photolysis may contribute to its removal
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from the air. Due to its r e l a t i v e l y low vapor pressure of
5X10-5 mm Hg at 25 deg C(l), a f r a c t i o n of the methomyl
present in the air in vapor-phase may become adsorbed to
par t i cu la t e matter which is sub j e c t to phys i ca l removal
via wet and dry d e p o s i t i o n ( S R C ) . **PEER R E V I E W E D * * ((1)
Worthing CR, Walker SB; The Pest Manual Seventh Ed,
Croydon, Eng; The British C r o p Protec t ion Council ( 1 9 8 3 )

8. TERRESTRIAL FATE: Decomposes r a p i d l y in soil . **PEER
REVIEWED** [Worth ing , C.R. and S.B. Walker (eds.). The
Pestic ide Manual - A W o r l d Compendium. 8th ed. Thomton
H e a t h , UK: The British Crop Protec t ion Counc i l , 1987. 550

Environmental Trans f ormat i on s
Biodegredation:

1. Methomyl seemed to be s table for about 16 days a f t e r
a p p l i c a t i o n to an alluvial soil, but then degraded f a s t e r
in the nonautoclaved a l luv ia l soil as compared to
autoclaved soil suggest ing the importance of microbial
d e g r a d a t i o n ( l ) . Soil microorganisms were found to be the
primary f a c t o r responsible for methomyl conversion in

- various soil types(2). Laboratory studies indicated that
methyl radio labe l ed methomyl was r a p i d l y degraded in soil
via microbial action with carbon d iox ide as the pr inc ipal
end produc t(3). Microbial transformation of methomyl in
two tobacco-growing soils was found to occur a f t e r a. lag
phase of 7-14 days, but occurred with virtual ly no lag
phase in enriched soils; comparison with tests using
sterlized conditions suggested that microbial
transformation is l ike ly to be the major f a c t o r in
methomyl degradat ion in soil(4). **P2ER R E V I E W E D * * [(1)
AJy MI et al; Alexandria J Agric Res 27: 689 ( 1 9 7 9 ) (2)
Heywood DL; Environ Qual Saf 4: 128 ( 1 9 7 5 ) (3) Harvey J
Jr, Pease HL;J Agric Food Chem 21: 784 ( 1 9 7 3 ) (4) F u n g
KKH, Uren NC; J Agric Food Chem 25: 966 ( 1 9 7 7 )

Abiotic Degredation:
1. Methomyl exhibited hydrolys i s h a l f - l i v e s of 56, 54, 38,

and 20 weeks at p H * s of 4.5, 6.0, 7.0, and 8.0,
respectively, in sterile water-ethanol ( 9 9 : 1 ) at 25 deg
C(l). A rate constant of 8.9X10-5 1/hr has been determined
for the hydrolysi s of methomyl in pure water at 25 deg C
( p H = 7 ) , which translates to a h a l f - l i f e of 262 days(4).
The pho todegradat ive h a l f - l i f e for a thin f i l m of methomyl
exposed to laboratory l a m p s of environmentally important
wavelengths was 48.41 hr(2). In acetonitrilc solution,
methomyl strongly absorbs UV light between 295 and 305 nm
indicating a potent ial for direct p h o t o l y s i s in vapor and
aqueous phase(2). The rate constant for the vapor-phase
reaction of methomyl with pho tochemical ly produced
hydroxyl radicals has been estimated to be 2 .919X10-13 cu
cm/molecule-sec at 25 deg C which corresponds to a
h a l f - l i f e of 1.14 months assuming an average atmospheric
concn of 8X10+5 hydroxyl rad i ca l s / cu cm(3). **PEER
REVIEWED** [(1) Chapman RA, C o l e CM; J Environ Sci H e a l t h
B17: 487 (1982) (2) Chen ZM et al; Ind Eng Chem Prod Res
Dcv 23: 5 (1984) (3) G E M S ; Graphical Exposure Mode l ing
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System. FAP. F a t e o f Atmos Pol lu t ( 1 9 8 6 ) (4) E l l i n g t o n JJ
et al; Measurement of H y d r o l y s i s Rate Constants for
Evaluation of Hazardous Was t e Land D i s p o s a l , Vol 3 U S E P A
6 0 0 / 3 - 8 8 / 0 2 8 ( 1 9 8 8 )

Environmental Transport
Bioconcentration:

1. Based on a l o g K o w of 0.60(1) and a water s o l u b i l i t y of
58000 ppm at 25 deg C ( 2 ) , the BCF values for methomyl are
estimated to be 1.7 and 1.3, respect ively(3, SRC) which
indicates that bioconcentration is not s ign i f i can t(SRC).
**PEER REVIEWED** [(1) Hansch C, Leo AJ; Medchem Projec t
Issue No.26 Pomona C o l l e g e , Claremont, CA ( 1 9 8 5 ) (2)
Worthing CR, Walker SB; The Pest Manual Seventh Ed
Croydon, Eng The British Crop Protection Council ( 1 9 8 3 )
(3) Lyman WJ et al; Handbook of Chemical Property
Estimation Methods. McGraw-Hill NY pp 5-4,5-10 ( 1 9 8 2 )

Soil A d s o r p t i o n / M o b i l i t y :
1. The adsorption of methomyl onto three greenhouse soils was

found to be weak to modera t e(l). Under f i e l d conditions,
only sl ight leaching of methomyl was observed in a silt

•foam soil or in a sandy soil(2). An experimental Koc value
of 160 was reported(3). Based on a l o g K o w of 0.60(4) and
a water solubili ty of 58000 ppm at 25 deg C(5), the Koc
for methomyl can be estimated to be 51 and 10,rcspectively(6,SRC). Koc values below 150 indicate high to
very high soil mobility while Koc values between 150 and
500 indicate medium soil mobility(7). **PEER REVIEWED**
[(1) Leistra M et al; Water, Air Soil P o l l u t 23: 155
(1984) (2) Harvey J Jr, Pease HL; J Agric Food Chem 21:
784 (1973) (3) Kenaga EE; Ecotox Env S a f e t y 4: 24-38
(1980) (4) Hansch C, Leo AJ; Medchem Projec t Issue No.26
Pomona C o l l e g e , Claremont, CA ( 1 9 8 5 ) (5) Worthing CR,
Walker SB; The Pest Manual Seventh Ed, Croydon, Eng; The
British Crop Protection Council ( 1 9 8 3 ) (6) Lyman WJ et al;Handbook of Chemical Property Estimation Methods.
McGraw-Hill NY p 4-9 (1982) (7) Swann RL et al; Res Rev
85: 17 (1983)

Volatil ization from W a t e r / S o i l :
1. Based on a water so lub i l i ty of 58000 ppm and a vapor

pressure of 0.00005 mm Hg at 25 deg C ( l ) , the Henry's Law
constant for methomyl is estimated to be 1.8X10-10 atm-cu
mtao l e(SRC) which indicates that volat i l ization from water
is not s ignif icant). **PEER REVIEWED** [(1) Worthing CR,
Walker SB; The Pest Manual Seventh Ed Croydon, Eng; The
British Crop Protection Council ( 1 9 8 3 ) (2) Lyman WJ et al;
Handbook of Chemical Property Estimation Methods.
McGraw-Hill NY pp 15-15 to 15-17 ( 1 9 8 2 )

Environmental Concentrations
Atmospheric Concentrations:

1. The concn of methomyl detected in the ambient air of a
storage room of a commercial pest control bui lding was
13.7 ng/cu m over a 3 hr nronitoring p e r i o d ( l ) . **PEER
REVIEWED** [(1) Yeboai iPO, Kilgore WW; Bull Environ Contam
T o x i c o l 3 2 : 6 2 9 ( 1 9 8 4 )
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2. Concn detected in the gas phase were in the range of less
' than <1 -7 ppb. Methomyl was present in the aerosol phase in

the greenhouse air for 24 hr a f t e r spraying. **PEER
REVIEWED** [ W i l l i a m s DT et al; Am Indus t Hyg .Assoc J 43
(3): 190-5 ( 1 9 8 2 )

Food Survey Results:
1. Methomyl was de tec ted in 15 of 319 food s ampl e s analyzed

between 1980 and 1983 at the f o l l o w i n g concn: cabbage,
0.02-0.41 p p m ; cantaloupe , 0.02 p p m ; cucumbers, 0.04 p p m ;
grapes, 0.01-0.04 p p m ; le t tuce, 0.12 p p m ; romaine, 0.02
ppm; squash, 0.06 p p m ; potatoes , below 0.01 p p m ( l ) . One
market basket from USA PDA's T o t a l Diet Program for 1983
contained 0.07 ppm methomyl in boiled co l lards and 0.067
ppm methomyl in raw s trawberrie s(l). Methomyl w;is found in
126 of 19,851 domestic and imported food and feed
commodities obtained in Los Ange l e s , CA, 1982-86, at a
concn of 0.05-2.0 ppm (4 samples at a concn >2 p p m ) ( 2 ) .
T h i s was further broken down into 121 o f 6 , 3 9 1 domestic
commodities and 5 of 12,044 imported commodities in the
f o l l o w i n g foods: Chinese peas, spinach and l e t t u c e ( 3 ) .
**PEER REVIEWED** [(1) Krause RT; J Assoc Off Anal Chem
68: 734 ( 1 9 8 5 ) (2) Luke MA et al; J Assoc Off Anal Chem
71:415-20 ( 1 9 8 8 ) ( 3 ) H u n d l e y E T et al; J Assoc Olf Anal
Chem 71: 875-92 ( 1 9 8 8 )

Animal Concentrations:
1. Residues of methomyl (0.04-3.4 p p m ) were found ia dead

Honey Bees taken from poisoned apiaries in CT, 1933-5(1).
**PEER REVIEWED** [ ( 1 ) Anderson JF, W o j t a s , MA; J Econ Ent
7 9 : 1 2 0 0 - 5 ( 1 9 8 6 )

Human Exposure
Probable Routes of Human Exposure:

1. M a j o r general p o p u l a t i o n exposure to methomyl will occur
through consumption of contaminated food. Inha la t i on of
contaminated air, e s p e c ia l ly near areas of high usage of
methomyl as an insecticidal spray, may also provide
s ignif icant exposure. Occupational exposure by dermal and
inhalation routes related to the use of methomyl as an
insecticide may be s igni f i cant ( S R C ) **PEER REVIEWED**

2. THERE HAVE BEEN REPORTS OF OCCUPATIONAL E X P O S U R E
POISONINGS ... FROM METHOMYL W H E N . . . INHALED BY WORKERS
I N F O R M U L A T I N G P L A N T S . I T I S D I F F I C U L T . . . T O E V A L U A T E
SUCH POISONINGS, SINCE WORKERS .. . ARE. OCCUPATIONALLY
EXPOSED.. . TO .. . ORGANOPHOSPHORUS INSECTICIDES AS WELL.
... NO C O N T R O L L E D STUDIES. **PEER R E V I E W E D * * [ N a t i o n a l
Research Council. Drinking Water & H e a l t h Volume 1.
Washington, DC: N a t i o n a l Academy Press, 1977. 638

3. The concn of methomyl detected in the ambient air of a
storage room of a commercial pest control b u i l d i n g was
13.7 n g / c u m over a 3 hr monitoring p e r i o d ( l ) ; conversion
of this concn to a 40-hr work week is 0.180 ug/cu m which
is far below the TLV-TWA value of 2500 ug/cu m ( l ) . **PEER
REVIEWED** [(1) Yeboah PO, K i l g o r e WW; Bull Environ Contain
T o x i c o l 3 2 : 6 2 9 ( 1 9 8 4 )

4. Concn detected in the gas phase were in the range of less
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HSDB - Hazardous Substances Data Bank
METHOMYL - Page: 33 of 38

than 1-7 ppb . Methomyl was present in the aerosol phase in
the greenhouse air for 24 hr af t er spraying. **PEER



REVIEWED** [ W i l l i a m s DT et al; Am Indust Hyg Assoc J 43
(3): 190-5 (1982)

Average Daily Intake: •
1. The average da i ly intake of methomyl as determined by a

market basket study conducted f rom A p r i l 1982 to A p r i l
1984 was as f o l l o w s : 6-11 month olds 1.5 n g / k g body weight
(bwyday, 2 year o ld s 0.1 n g / k g bw/day, 14-16 year old
f emal e s 1.3 n g / k g bw / d a y ; 14-16 year old males 1.2 n g / k g
bw/day, 25-30 year old f e m a l e s 1.5 n g / k g bw/day; 25-30
year old males 0.9 n g / k g bw/day, 60-65 year old f e m a l e s
2.3 n g / k g bw/day, 60-65 year old males 2.1 n g / k g
b w / d a y ( l ) . **PEER REVIEWED** [ ( 1 ) Gunderson EL; J Assoc
Off Anal Chem 71:1200-9 (1988)

EXPOSURE S T A N D A R D S & R E G U L A T I O N S
Standards & Regulations
Acceptab l e Daily Intake:

1. FAO/WHO ADI: 0.03 r a g / k g **QC REVIEWED** [FAO/WHO;
Pest ic ide Residues in Food -1990. Evaluations Part 1 -
Residues p.424 Plant Prod Protect Paper 103/1 (1990)

Allowab l e Tolerances:
1. Tolerances are established for residues of the insecticide

methomyl in or on raw agricultural commodities as f o l l o w s :
alfalfa: 10 p p m ; a p p l e s : 1 p p m ; asparagus: 2 p p m ;
"avocados: 2 p p m ; barley (forage): 10 p p m ; barley (grain):
1 ppm; barley (hay): 10 p p m ; barley (straw): 10 p p m ; beans
(dry): 0.1 ppm (negl ig ib l e residues); beans (forage): 10
ppm; beans (succulent): 2 p p m ; beets (tops): 6 p p m ;
blueberries: 6 ppm; broccoli: 3 p p m ; brussel sprouts: 2
ppm; cabbage: 5 p p m ; cauliflower: 2 p p m ; celery. 3 p p m ;
Chinese cabbage: 5 p p m ; collards: 6 ppm; com (fodder): 10
ppm; corn (forage): 10 p p m ; corn (fre sh , inc luding sweet
Kermel and com with husk removed 0.1 ppm ( n e g l i g i b l e
residues); com (grain, including pop): 0.1 ppm
(negligible residues); cottonseed: 0.1 ppm (neg l ig i b l e
residues); cucurbits: 0.2 ppm (neg l ig i b l e residues);
dandelions: 6 ppm; endive (cscarole): 5 p p m ; g r a p e f r u i t : 2
ppm; grapes: 5 ppm; grass (Bermuda): 10 p p m ; grass
(Bermuda, hay, dried and dehydrated): 40 p p m ; kale: 6 p p m ;
lemons: 2 p p m ; lentils: 0.1 p p m ; lettuce: 5 p p m ; mint
(hay): 2 p p m ; mustard greens: 6 p p m ; nectarines: 5 p p m ;
oats (forage): 10 p p m ; oats (grain): 1 p p m ; oats (hay): 10
ppm; oats (straw): 10 ppm; onions (green): 3 ppm; oranges:
2 ppm; parsley: 6 p p m ; peaches: 5 p p m ; peanuts: 0.1 ppm
(negl ig ib l e residues); peanuts (hul l s): 0.1 ppm
(negl ig ib l e residues); peas: 5 p p m ; peas (vines): 10 p p m ;
pecans: 0.1 p p m ; peppers: 2 p p m ; pomegranates: 0.2 ppm
(negl ig ib l e residues); rye (forage): 10 p p m ; rye (grain):
1 ppm; rye (hay): 10 ppm; rye (straw): 10 p p m ; sorghum
(forage): 1 ppm; sorghum (grain): 0.2 ppm (negl ig ib l e
residues); soybeans: 0.2 ppm (negligible residues);
soybeans (forage): 10 ppm; spinach: 6 p p m ; strawberries: 2
ppm; swiss chard: 6 ppm; tangerines: 2 p p m ; tomatoes: 1
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ppm; turnip greens (tops): 6 ppm; vegetable (frui t ing):
0.2 ppm (negligible residues); vegetables, l e a f y except
for beets (tops), broccoli, brussel sprouts, cabbage,
cauliflower, celery, Chinese cabbage, collards,



dandel ions , endive (escarole), kale, l e t tuce , mustard
greens, pars l ey, Swis s chard, turnip greens ( t o p s ) , and
watercress: 0.2 ppm ( n e g l i g i b l e residues); vege tab l e s
(root crop): 0.2 ppm ( n e g l i g i b l e res idues); watercress: 6 :

p p m ; wheat ( f o r a g e ) : 10 p p m ; wheat (grain): 1 p p m ; wheat
(hay): 10 p p m ; wheat (straw): 10 ppm. **PEER RE V I E W E D * *
[ 4 0 C F R 1 8 0 . 2 5 3 ( a ) ( 7 / 1 / 8 8 )

2. Tolerances with regional registration ... are established
for residues of methomyl in or on the f o l l o w i n g raw
agricultural commodity: Pears: 4ppm. **PEER R E V I E W E D * * [40
C F R 1 8 0 . 2 5 3 ( b ) ( 7 / 1 / 8 8 )

3. A food add i t iv e tolerance of 7 ppm is e s tab l i shed until
Jan 12,1990, for residues of the insecticide methomyl
( s - m e t h y l - N - [ ( m e t h y l c a r b o m y l ) o x y ] th ioace t imidat e) in or
on the processed commodity dried hops as a result of
a p p l i c a t i o n to the growing hops. **PEER R E V I E W E D * * [40 CFR
1 8 5 . 4 1 0 0 ( 7 / 1 / 8 8

4. Tolerances with regional regis tration are establish**! for
residues of methomyl in or on pears. **PEER R E V I E W E D * * [40
C F R 180.253(b) ( 7 / 1 / 8 8 )

Occupational Permiss ible Levels
O S H A Standards:

1. 8 hr T i m e - W e i g h t e d avg: 2.5 mg/ cu m. **PEER REVIEWED** [54
FR 2920 ( 1 / 1 9 / 8 9 )

"2. Meets criteria for OSHA. medical records rule. **PEER
REVIEWED** [29 CFR 1910.20 ( 7 / 1 / 8 8 )

N I O S H Recommendations:
1. 10 hr Time-Weighted avg: 2.5 mg/cu m. **QC REVIEWED**

[NIOSH. NIOSH Pocket G u i d e t o Chemical Hazards. DHHS
(NIOSH) Publication No. 94-116. Washington, D.C.: U.S.
Government Printing O f f i c e , June 1994. 194

Threshold Limit Values:
1. 8 hr Time Weigh t ed Avg (TWA) 2.5 mg/cu m ( 1 9 7 7 ) **QC

REVIEWED** [American Conference of Governmental Industrial
Hygieni s t s . Thre sho ld Limit Value s (TLVs) for Chemical
Substances and Physical Agent s and BiologicalExposure
Indices (BEIs) for 1995-1996. Cincinnati, OH: ACGIH, 1995.
25

2. Excursion Limit Recommendation: Excursions in worker
exposure l eve l s may exceed three times the TLV-TWA for no
more than a total of 30 min during a work day, and under
no circumstances should they exceed f iv e times the
TLV-TWA, provided that the TLV-TWA is not exceeded. **QC
REVIEWED** [American Conference of Governmental Indus tr ia l
Hygienis t s . Thre sho ld Limit Values (TLVs) for Chemical
Substances and Physical Agent s and BiologicalExposure
Indices (BEIs) for 1995-1996. Cincinnati, OH: ACGIH, 1995.
5

3. BEI (Biological Exposure Index): Cholinesterase act ivi ty
in red cells (timing is discretionary) is 70% of
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i n d i v i d u a l ' s baseline. The determinant is usually present
in a significant amt in biological specimens collected
from subjec t s who have not been occupationally exposed.
Such background levels are incl in the BEI value. The
determinant is nonspecific, since it is observed af t er
exposure to some other chemicals. These nonspeci f ic tests



are preferred because they are easy to use and usually
o f f e r a better correlation with exposure than s p e c i f i c
tests. In such instances, a BEI for a s p e c i f i c , l e s s =
quantitative b io logical determinant is recommended as a
confirmatory test The b io logical determinant is an
indicator of exposure to the chemical, but the
quantitative interpretation of the measurements is
ambiguous. (1989-90 a d o p t i o n ) /Organophosphorus
cholinesterase inhibitors/ **QC REVIEWED** [American
Conference of Governmental Industrial Hygieni s t s .
Threshold Limit Values (TLVs) for Chemical Substances and
Physical Agent s and BiologicalExposure Indi c e s (BEIs) for
1995-1996. Cincinnati, OH: ACGIH, 1995. 65

Other Standard s and Regulat ions
C E R C L A R e p o r t a b l e Quantities:

1. Persons in charge of vessels or f a c i l i t i e s are required to
n o t i f y the National Response Center (NRC) immediate ly,
when there is a release of this designated hazardous
substance, in an amount equal to or greater than its
reportable quantity of 100 Ib or 45.4 kg. The to l l free
number of the NRC is (800) 424-8802; In the Washington
D.C. metropolitan area (202) 426-2675. The rule for
determining when not i f i ca t ion is required is stated in 40
•CFR 302.4 (section IV. D.3.b). **PEER REVIEWED** [54 FR
3 3 4 1 9 ( 8 / 1 4 / 8 9 )

Federal Drinking Water Guidelines
1. EPA 200 ug/1 [ U S E P A / O f f i c e of Water, F e d e r a l - S t a t e

Toxico logy and Risk Analys i s Committee (FSTRAC). Summary
of Sta t e and Federal Drinking Water Standards and
Guidelines ( 1 1 / 9 3 )

State Drinking Water Guidelines
1. (AZ) ARIZONA 180 ug/1 [USEPA/Office of Water,

F e d e r a l - S t a t e Toxi co l ogy and Risk Analysis Committee
(FSTRAC). Summary of State and Federal Drinking Water
Standards and Guidelines ( 1 1 / 9 3 )

2. (ME) MAINE 50 ug/1 [USEPA/Office of Water, F e d e r a l - S t a t e
Toxico logy and Risk Analysis Committee (FSTRAC). Summary
of Sta t e and Federal Drinking Water Standards and
Guidelines ( 1 1 / 9 3 )

3. (MN) MINNESOTA 200 ug/1 [USEPA/Office of Water,
F e d e r a l - S t a t e T o x i c o l o g y and Risk Analys i s Committee
(FSTRAC). Summary of S t a t e and Federal Drinking Water
Standards and Guidelines ( 1 1 / 9 3 )

RCRA Requirements:
1. As stipulated in 40 CFR 261.33, when methomyl, as a

commercial chemical product or manufacturing chemical
intermediate or an o f f - s p e c i f i c a t i o n commercial chemical
product or a manufacturing chemical intermediate, becomes
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a waste, it must be managed according to federal and/or
state hazardous waste regulations. Also defined as a
hazardous waste is any container or inner liner used to
hold this waste or any residue, contaminate soil, water,
or other debris resulting from the cleanup of a sp i l l ,
into water or on dry land, of this waste. Generators of
small quantities of this waste may qual i fy for partial
exclusion from hazardous waste regulations (40 CFR



261.5(c)). **PEER REVIEWED** [40 CFR 261.33 ( 7 / 1 / 8 8 )
t F I F R A j R e q u i r e m e n t s :

1. Tolerances are e s tabli shed for residues of the insec t i c ide
methomyl in or on certain raw agricul tural commodities. :
**PEER REVIEWED** [40 CFR 180.253(a) ( 7 / 1 / 8 8 )

2. Tolerance s with regional regi s trat ion are e s tab l i sh ed for
residues of methomyl in or on pears. **PEER R E V I E W E D * * [40
C F R 180.253(b) ( 7 / 1 / 8 8 )

3. C l a s s i f i e d for restricted use, l imited to use by or under
the direct supervision of a cert i f ied a p p l i c a t o r . Based on
residue e f f e c t s on mammalian species & accident hi s tory
the f o l l o w i n g are restricted f rom nondomestic
outdoors-agricultural crops, ornamental & turf use sis well
as all other registered uses: F o r m u l a t i o n s containing
methomyl as sole active ingredient in 1% to 2.5% bai t s
(except 1% fly b a i t ) ; all concentrated s o lu t i on
f o r m u l a t i o n s ; 90% wet table powder f o r m u l a t i o n s (not in
water so lub l e bags); 90% we t tab l e powder f o r m u l a ' i o n in
water sol bags; all granular f o rmula t i on s ; 25% we t tab l e
powder f ormula t i on s; and in 1.24% to 2.5% dusts as sole
active ingredient and in mixtures with f u n g i c i d e s and
chlorinated hydrocarbon, inorganic p h o s p h a t e and
biological insecticides based on residue e f f e c t s on
mammalian species and accident history. **PEER REVIEWED**

- [40 CFR 152.175 ( 7 / 1 / 8 8 )
4. Pes t i c ide chemicals that cause related pharmacological

e f f e c t s will be regarded, in the absence of evidence to
the contrary, as having an add i t iv e deleterious action.
Many pe s t i c ide chemicals within the f o l l o w i n g groups have
related pharmacological e f f e c t s : chlorinated organic
pes t i c ide s , arsenic-containing chemicals, me ta l l i c
dithiocarbamates, and cholinesterase-inhibiting
pesticides. Where residues from two or more chemicals in
the same class are present in or on a raw agricultural
commodity the tolerance for the total of such residues
shall be the same as that for the chemical having the;
lowest numerical tolerance in this class, unless a higher
tolerance level is s p e c i f i c a l l y provided for the combined
residues by a regulation in this part Methomyl is a
member of the class of cholinesterase inhibit ing
pest ic ides . **PEERREVIEWED** [ 4 0 C F R 180.3(e) ( 7 / 1 / S 8 )

5. A food addi t ive tolerance of 7 ppm is e s tabl i shed until
Jan 12 ,1990, for residues of the insecticide methomyl
( s - m e t h y l - N - [ ( m e t h y l c a r b o m y l ) o x y ] t h i o a c e t i m i d a t e ) in or on
the processed commodity dried hops as a result of
a p p l i c a t i o n to the growing hops. **PEER REVIEWED** [40 CFR
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6. Cla s s i f i ed for restricted use, limited to use by or under
the direct supervision of a cert i f ied app l i ca t or . **PEER
REVIEWED** [40 C F R . 1 5 2 . 1 7 5 ( 7 / 1 / 8 8 )

FDA Requirements:
1. A food additive tolerance is established until January 12,

1990, for residues of the insecticide methomyl in or on
the processed commodity dried hops as a result of
application to the growing hops. **PEER REVIEWED** [21 CFR
193.475 ( 4 / 1 / 8 8 )



" M O N I T O R I N G A N D A N A L Y S I S M E T H O D S
Analytic Laboratory Methods:

1. RESIDUES ARE D E T E R M I N E D BY ... GAS LIQUID CHROMATOGRAPHY
(HL PEASE & JJ KIRKLAND J AGRIC FOOD C H E M , 1968,16, 554;
f f l W I L L I A M S , P E S T I C S C I , 1 9 7 2 , 3 , 1 7 9 ) . U S E O F F L A M E
P H O T O M E T R I C D E T E C T O R I N S T E A D O F S U L F U R M I C R O C O U L O M E T R I C
D E T E C T O R G I V E S IMPROVED R E S U L T S ( D E T A I L S A V A I L A B L E FROM E l
DU PONT DE NEMOURS & CO (INC). **PEER RE V I E W E D * *
[Worthing, C.R. and S.B. Walker (eds.). The Pes t i c ide
Manual - A World Compendium. 8th ed Thomton Heath, UK:
The British Crop Protection Council, 1987. 550

2. A REVERSE PHASE HIGH P R E S S U R E LIQUID CHROMATOGRAPff lC
M E T H O D IS P R E S E N T E D FOR THE SEPARATION & DETERMINATION OF
R E S I D U E S OF M E T H O M Y L ON V E G E T A B L E S . **PEER REVIEWED**
[ T H E A N J E E T A L ; J A S S O C O F F A N A L C H E M 6 1 ( 1 ) : 1 5 - 7 ( 1 9 7 8 )

3. Determination of six N-methylcarbamates incl methomyl in
vegetables and f ru i t s by high performance liq
chromatography is described **PEER RE VIEWED** [TingKC ct
al; Bull Environ Contain Toxico l 33 (5): 538-47 (1984)

4. Determination of N-methylcarbamate pe s t i c ide s , incl
methomyl, in well water by liq chromatography with
post-column fluorescence derivatization is described Mean
recoveries for all 9 substances at the approx concn of 8

-and 40 ppb are in excess of 95%. **PEER REVIEWED** [Hill
KM et al; Anal Chem 56 ( 1 3 ) : 2465-8 (1984)

5. A simple and spec i f i c method of determining methomyl
residues in selected vegetables, grains, and soil is
described The method is based on the modification of a
qualitative test for aldoxime and ketoxime methomyl is
converted to oxkne and hydroxylamine by alkali and acid
treatment An amount of 0.625 ppm methomyl can be
determined in a 40 g sample of selected vegetables,
grains, and soils. **PEER REVIEWED** [Rangaswamy JR et al;
Assoc Off Anal Chem J 60 (5): 1093 (1977)

6. The procedures on the residual analysis of pes t ic ides ,
DMTP (methidathion), isoxathion, methomyl, PAP
(phenthoate), phosalone, and TPN (chlorothaloni l) were
s imp l i f i e d by some modifications. Basic lead acetate
solutions added to tea infusion to pr e c ip i ta t e p o l y p h e n o l s
and saponins as lead complexes. These lead complexes were
f i l t ered through a f i l t e r paper pi l ed with some ceh' te ,
and washed with 50 ml of acetone and then 100 ml of
n-hexane. The remnant /of methomyl/ was washed with 50 ml
of ethanol. From the resulting aqueous layer, chemicals,
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except methomyl, were extracted with n-hexanc and cleaned
up by column chromatography. **PEERREVIEWED** [Onoda Y,
I m a m u r a H J Pest Sc i 5 ( 1 ) : 101-5(1980)

7. Methomyl concn levels were monitored before, during and
for 24 hr af t er the spraying of aq soln of the insecticide
in a commercial greenhouse containing roses. All
measurements were made in real-time using a mobile
atmospheric pressure chem ionization mass spectrometer
system. **PEER REVIEWED** [Wil l iams DT et al; Am IndustHyg Assoc J 43 (3): 190-5 (1982)

8. A liquid chromatographic method using a two step
purif ication technique for the simultaneous determination



of 10 carbamates ( inc lud ing aldicarb, me thomyl ,
i m e t l u ' o c a r b , and carbofuran) in bovine, swine, and duck

livers was deve loped. Carbamates were extracted from liver
samples with methylene chloride. A f t e r evaporation, the :
residues from the extract were dissolved in methylene
chloride-cyclohexane (1 + 1) and cleaned up by gel
permeation chromatography. The eluate containing carbamate
residues was evaporated to dryness, reconstituted in
methylene chloride, f i i r ther p u r i f i e d by pa s s ing it through
an aminopropyl Bond Elut extraction cartridge, and
analyzed by l iquid chromatography using post-column
derivatization with o - p h t h a l a l d e h y d e and f luore s c ence
detection. Excitation and emission were set at 340 and 418
nm, respectively. Liver sample s for b e e f , pork, and duck
were f o r t i f i e d with 5,10, or 20 ppb of mixed carbamate
standards. The avg of 10 recoveries of 10 carbamates at
all 3 l evel s of f o r t i f i c a t i o n was greater than 80% with
c o e f f i c i e n t s of variation less than 17%. **PEER R E V I E W E D * *
[Ah' MS; J Assoc Off Anal Chem 72 (4): 586-92 ( 1 9 8 9 )

Clinical Laboratory Methods:
1. A chemical ionization mass f r a g m e n t o g r a p h y method for

determination of methomyl in b io log i ca l sample s was used
to detect a peak concn of 1.61 ug/g in the blood of a
f e m a l e subject 6 hr a f t e r ingestion of 2.25 g. **PEER

- REVIEWED** [ N o d a J; N i p p o n H o i g a k u Zasshi 38 (1): 71-82
(1984)

2. A thin-layer chromatographic method with f lame-ionizat ion
for the quantitative evaluation of methomyl (S-methyl
N-(methylcarbamoyl)oxy)thioace t imidate) in serum and urine
is described Methomyl in biological f l u i d s was separated
and pur i f i ed s imply and r a p i d l y by passing the sample s
through a Sep Pak C-l 8 silica cartridge, in contrast to
the complicated pretreatment required in conventional
methods. The detection limit was 0.07 ug in the spo t t ed
volume using Chromarod A with acctone-hexane (1:4, v/v) as
the solvent system. The recoveries were 104.0% in serum,
and 98.5% in urine. Further, the method showed good
precision; the c o e f f i c i en t of variation was 2.4% in serum,
and 4.0% in urine. The reproducib i l i ty was s a t i s f a c t o r y
and this method could be per formed far more s imply and
r a p i d l y than the conventional ones. **PEER R E V I E W E D * *
[Dcebuchi J et al; J Hyg Chem 31 (2): 1 4 1 - 4 ( 1 9 8 5 )

(c) 1987 - 1997 Micromedex Inc. Vol. 33 Expires 7 / 3 1 / 9 7
HSDB - Hazardous Substances Data Bank

M E T H O M Y L Page: 39 of 38

(c) 1987 -1997 Micromedex Inc. Vol. 33 Expires 7 / 3 1 / 9 7



' . 0 5 . 0 6
• T T C O N T E N T S 4 L I T R E S 8504 j

C O M M E R C I A L
• 1 S T P R E M I S E
I D D I S I N F E C T A N T

T A M E D I O D I N E
T A M E D I O D I N E L I Q U I D D I S I N F E C T A N Tor c l e a n i n g , d i s i n f e c t i n g , and s a n i t i z i n g animal housing andquipment; f o r s a n i t i z i n g p o u l t r y d r i n k i n g water; f o ri s i n f e c t i n g p o u l t r y crate s , trucks and l i v e s t o ck trucks; for u s es a shoe bath pr ior to enter ing barns and p o u l t r y houses; forse as a d e o d o r a n t ; for s a n i t i z i n g f o o d - p r o c e s s i n g equipment.R E M I S E D I S I N F E C T A N T i s n o t adver s e ly a f f e c t e d b y water hardne s sr low-temperature water.R E M I S E D I S I N F E C T A N T h a s i t s bu i l t - in ind i ca t or o f g e r m i c i d a lc t ivi ty. ( W h e n the amber colour d i s a p p e a r s , a f r e s h s o lu t i onhould be p r e p a r e d ) .G U A R A N T E E : N o n y l p h e n o x y p o l y e t h o x y e t h a n o l i od ine c o m p l e x( P r o v i d i n g 1.75% t i t r a t a b l e i o d i n e ) . . . . . . . . . . 18.05%P h o s p h o r i c Acid.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16.00%

I E G I S T R A T I O N N O . 12557 P E S T C O N T R O L P R O D U C T S A C T3 A T E N T E D 1964, 1974
) I N -564338

D A N G E R C O R R O S I V E
READ T H E LABEL BEFORE U S I N G•JEST M a n u f a c t u r e d by:

W * W E S T C H E M I C A L P R O D U C T S O F C A N A D A L T D .
FOOD D I V I S I O N
10900 S E C A N T , V I L L E D ' A N J O U , P . Q . H 1 J 1 S 5

D I R E C T I O N S F O R U S E :
S A N I T I Z I N G P O U L T R Y D R I N K I N G W A T E R :Add 4 mL of P R E M I S E DISINFECTANT to 10 l i t r e s of d r ink ing water.Provides 8 ppm of iodine in drinking water.
FOOD P L A N T S A N I T A T I O N :Use 30 BiL of P R E M I S E DISINFECTANT (25 ppm) in each 20 l i t r e s ofwater as the f i n a l s a n i t i z i n g rinse on p r e v i o u s l y cleaned f o o dproc e s s ing equipment and u t e n s i l s .
S H O E B A T H :To h e l p prevent tracking d i s ea s e organisms into p o u l t r y housesand hog barns, p l a c e a shoe bath in s id e the doorway, conta ining30 mL o f PREMISE DISINFECTANT per 2 l i t r e s o f water. A f t e rs craping shoes ou t s id e doorway, stand in shoe bath for 30 secondsprior to entering b u i l d i n g interior. Change shoe bath d a i l y .
C L E A N I N G A N D D I S I N F E C T I N G B U I L D I N G S , P O U L T R Y C R A T E S , T R U C K S
A N D L I V E S T O C K T R U C K S , A N D E Q U I P M E N T O N T H E F A R M .B e f o r e p r o c e e d i n g as indi ca t ed b e l ow, remove all animal s andf e e d s f r o m the pr emi s e s , cars, boat s , trucks, and otherequipment. Remove all l i t t e r and manure f r o m f l o o r s , w a l l s , andsur fa c e s of barns, p e n s , s t a l l s , chutes , and other f a c i l i t i e s andf i x t u r e s occupied or traversed by animal s . Empty all t rough s ,tracks and other f e e d i n g and watering a p p l i a n c e s , sa tura t ing alls ur fa c e s with P R E M I S E D I S I N F E C T A N T s o l u t i o n ( 2 2 m L t o 5 l i t r e s o fw a t e r ) . Immerse al l h a l t e r s , rope s and other t y p e s of equipmentused in h a n d l i n g and re s training an imal s , as we l l as f o r k s ,shove l s , and scrapers. V e n t i l a t e b u i l d i n g s , cars, boat s , andother closed spaces. Do not house l iv e s t o ck or e m p l o y equipmentuntil treatment has been absorbed, set or dr ied. T h e n , clean and



i i s i n f e c t in one easy s t e p with P R E M I S E DISINFECTANT. Use 22 mLo f P R E M I S E D I S I N F E C T A N T p e r 5 l i t r e s o f water. Scrub s u r f a c e s t obe cleaned and d i s i n f e c t e d with a good brush or with a powersprayer. S t a r t at the h ighe s t point of the b u i l d i n g or equipmentbeing c l e a n e d , and work down. Let s o l u t i o n drain dry withoutrinsing. All treated f e e d racks, mangers, t roughs , automaticf e e d e r s , f o u n t a i n s and waterers must be t h o r o u g h l y rinsed withp o t a b l e ( d r i n k i n g ) water pr ior to reuse.
S A F E T Y M E A S U R E S :
D A N G E R : K E E P OUT OF R E A C H OF CHILDREN. Cause s eye damage andskin i r r i t a t i o n . Do not get into eyes , on skin or on c l o t h i n g .Protect eyes and skin when h a n d l i n g . Rubber gloves and g o g g l e sshould b e used f o r p r o t e c t i o n . H a r m f u l i f s w a l l o w e d . A v o i dcon taminat i on o f f o o d .FIRST A I D : in case o f contact , i m m e d i a t e l y f l u s h eyes or skinwith p l e n t y of water for at l eas t 15 minutes. For eyes , c a l l ap h y s i c i a n . Remove and wash contaminated c l o t h i n g b e f o r e reuse.If s w a l l o w e d , p r o m p t l y drink a large quantity o f m i l k , eggwhi t e s , g e l a t i n s o l u t i o n , or if these are not a v a i l a b l e , drinkl a r g e quant i t i e s o f water. C a l l a p h y s i c i a n i m m e d i a t e l y .N O T E T O P H Y S I C I A N : Probab l e mucosal damage m a y contraindica t ethe use of ga s t r i c l avage . Measure agains t c i r cu la t ory shock,r e s p i r a t o r y d e p r e s s i o n and convul s ions may be ne eded .
N O T K E T O U S E R :T h i s control produc t is to be used on ly in accordance with thed i r e c t i on s on th i s l a b e l . It is an o f f e n c e under the PestControl Produc t s Act to use a control produc t under u n s a f ec ond i t i on s .Do not store in f o o d p r o c e s s i n g or f o o d s torage areas.
R I N S E E M P T Y C O N T A I N E R T H O R O U G H L Y W I T H W A T E R A N D D I S C A R D I T .
8504-4L-A088

M A N U F A C T U R E D I N C A N A D AL O T : *Regis tered T r a d e Mark. A u t h o r i z e d User .******************************************
T h i s labe l t r a n s c r i p t service i s o f f e r e d by the Pest Management RegulatoryAgency t o p r o v i d e e f f i c i e n t s earching f o r labe l i n f o r m a t i o n . T h i s serviceind this i n f o r m a t i o n do not r e p l a c e the o f f i c i a l hard-copy l a b e l . The PMRAioes not p r o v i d e any guarantee or assurance that the i n f o r m a t i o n obtainedthrough th i s service is accurate, current or correct, and is t h e r e f o r e notl i a b l e f or any l o s s r e s u l t i n g , d i r e c t l y or i n d i r e c t l y , f r o m r e l iance uponthis service.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
* R E G U L A T O R Y I N F O R M A T I O N O N P E S T I C I D E P R O D U C T S ** *
* Produced by : A g r i c u l t u r e and A g r i - F o o d Canada ** Provided by : C a n a d i a n Centre for Occupa t i ona l H e a l t h and S a f e t y ** * * * * * * * * * * * * * * * * * * issue : 96-4 ( N o v e m b e r , 1 9 9 6 ) *

*** IDENTIFICATION ***
R E G I S T R A T I O N N U M B E R : 1 8 9 6 9 . 0 0
PRODUCT N A M E : D I S V A P 5 0 W E T T A B L E POWDER P O U L T R Y & L I V E S T O C K

P R E M I S E S P R A Y



: G I S T R A N T : D I S P A R , D I V . V E T O Q U I N O L C A N A D A ( C O D E : D I S )6 7 5 S T - P I E R R E S U DJOLIETTE QC .
J 6 E 3 Z 1 :

TEL : 514-759-0497
*** REGISTRATION DATA ***

E G U L A T O R Y S T A T U S : R E G I S T E R E DA T E O F F I R S T R E G I S T R A T I O N : 1 9 8 6 . 0 2 . 2 7 ': E T H O D O F A P P L I C A T I O N . : R E S I D U A L S P R A Y ( S T R U C T U R A L P E S T C O N T R O L )
. O C A T I O N O F U S E : F A R M B U I L D I N G S

N O N C R O P L A N D
O U T D O O R L I V I N G A R E A S

l A R K E T I N G T Y P E
PRODUCT GROUP
PRODUCT T Y P E
F O R M U L A T I O N T Y P E
A E R I A L A P P L I C A T I O N
A N T I M I C R O B I A L / T R A D I T I O N A L GROUP
Y E A R O F N E X T R E - R E G I S T R A T I O N

C O M M E R C I A L
A R T H R O P O D A N D M O L L U S C C O N T R O L S
A C A R I C I D E
I N S E C T I C I D E
W E T T A B L E POWDER
U N S P E C I F I E D
T R A D I T I O N A L
1995

*** ACTIVE INGREDIENTS ***
I N G R E D I E N T N A M E :

T E T R A C H L O R V I N P H O S ( C O D E : G A R )
GUARANTEED CONTENT : 50 %
C H E M I C A L N A M E :

( Z ) - 2 - C H L O R O - l - ( 2 , 4 , 5 - T R I C H L O R O P H E N Y L ) V I N Y L D I M E T H Y L P H O S P H A T E
CAS REGISTRY NUMBER : 961-11-5LABEL A V A I L A B I L I T Y : E n g l i s h Label a v a i l a b l e

*** LABEL T E X T ***

92.05.11
D I S P A R

DISVAP 50
POUDRE M O U I L I A B L E
W E T T A B L E POWDER

POUDRE M O U I L L A B L E A P U L V E R I S E R POUR TRAITER LA V O L A I L L E ET LES
B A T I M E N T S POUR B E T A I L

P O U L T R Y A N D L I V E S T O C K S P R A Y
A G R I C O L E / A G R I C U L T U R A LG A R A N T I E / G U A R A N T E E :

5 0 % P / P , W / W T E T R A C H L O R V I N P H O S
LIRE L ' E T I Q U E T T E A V A N T L ' E M P L O I

READ LABEL BEFORE U S I N G
R E G I S T R A T I O N N O . 18969 P E S T C O N T R O L P R O D U C T S A C T
N O . D ' H O M O L O G A T I O N 18969 D E L A L O I S U R L E S P R O D U I T S

A N T I P A R A S I T A I R E S
N E T W E I G H T / P O I D S N E T : 2 K g

A T T E N T I O N / C A U T I O N
P O I S O N

P R O D U I T S V E T E R I N A I R E S D I S P A R L T E E
D I S P A R V E T E R I N A R Y PRODUCTS L T D
J O L I E T T E , QUE, J 6 E 3 Z 1



L I C E A N D
M I T E S

W I R E D C A G E S

G E N E R A L D I R E C T I O N SDISVAP+50 WP is s u i t a b l e for use in convent ional p o w d e r or lowpres sure knapsack sprayers . Occasional a g i t a t i o n isrecommended to prevent undue s e t t l i n g of the su spens ion.-F o l l o w t h e d i r e c t i o n s f o r u s e f o r t h e p r o p e r method f o r as p e c i f i c insect and areas or t y p e s of wal l s u r f a c e s . R e f e r toD I L U T I O N T A B L E f o r t h e q u a n t i t y o f i n s e c t i c i d e needed t o makethe recommended percent s o l u t i o n .
I N S E C T T Y P E O F % S O L U T I O N R E M A R K S

H O U S I N G 0.5% A P P L Y D I R E C T L Y T O B I R D S ( - 4
L I T R E S / I 0 0 B I R D S ) . S P R A Y V E N T
A N D F L U F F AREAS FROM B E L O W .
R E P E A T W H E N N E C E S S A R Y . D O N O T
R E P E A T MORE THAN EVERY 14
D A Y S . F O R I N D I V I D U A L BIRD
TREATMENT, A P P L Y 30 mL OF THE
M I X T U R E P E R B I R D . N O T E : F O R
M A X I M U M L A S T I N G C O N T R O L O F T H E
N O R T H E R N F O W L M I T E ,
P E N E T R A T I O N O F T H E F E A T H E R S
A R O U N D T H E V E N T AREA I S
A B S O L U T E L Y E S S E N T I A L . U S E
P O W D E R S P R A Y E R AT 7-9 k g / S Q cm
A T N O L E S S T H A N R E C O M M E N D E D
P R E S S U R E . MORE A T T E N T I O N M U S T
B E G I V E N T O E A C H I N D I V I D U A L
B I R D W H E N U S I N G L O W - P R E S S U R E
E Q U I P M E N T . T R E A T R O O S T E R
C A R E F U L L Y A N D T H O R O U G H L Y T O
A V O I D R E I N F E S T A T I O N I N
B R E E D I N G F L O C K S .

5 0 % W . P . M I X E V E N L Y T H R O U G H O U T T O P
L A Y E R O F B O X C O N T E N T S U S I N G
150 g / 1 0 0 B I R D S

1.0% T R E A T WITH B R U S H OR S P R A Y
T H O R O U G H L Y , P A R T I C U L A R L Y
C R A C K S A N D C R E V I C E S U S I N G
145-185 m L / l O m .

1.0% A P P L Y 1 - 4 L I T R E S / 1 0 0 S Q . m
E V E N L Y F O R P E N E T R A T I O N I N T O
L I T T E R S U R F A C E . A L S O A P P L Y
T H O R O U G H L Y T O W A L L S , R O O S T ,
C R A C K S , C R E V I C E S A N D
I N T E R I O R S . S P R A Y B I R D S
L I G H T L Y .

5 0 % W . P . T R E A T E V E N L Y A N D T H O R O U G H L Y
U S I N G 7 5 g / 1 0 S Q . m . U S E A
ROTARY OR MECHANICAL D U S T E R

( W E A R A D U S T M A S K D U R I N G T H I S
O P E R A T I O N ) .

1.0% A P P L Y 3-4 L I T R E S / 1 0 SQ. m
T H O R O U G H L Y T O W A L L S , C E I L I N G ,
F L O O R C R A C K S A N D C R E V I C E S W I T H
A POWER S P R A Y E R .

L I C E ,
M I T E S
& L E S S E R
MEALWORMS

F L O O R
M A N A G E M E N T
D U S T BOX
F L O O R
M A N A G E M E N T
ROOST P A I N T
F L O O R
M A N A G E M E N T
L I T T E R

F L O O R
M A N A G E M E N T
L I T T E R

F O W L T I C K A L L T Y P E S

P R E M I S E
I N S E C T

U S E D I R E C T I O N S
PROBLEM
AREAS

% S O L U T I O N REMARKS



F L I E S D A I R Y B A R N S , P O U L T R Y
H O U S E S , S W I N E B A R N S
O T H E R L I V E S T O C K
B U I L D I N G S

M A G G O T S

T I C K S

P U L T R Y D R O P P I N G S
MANURE OR G A R B A G E
P I L E S U N D E R F E E D
T R O U G H S
C A M P G R O U N D S
B A C K Y A R D S , P I C N I C AREAS
R E C R E A T I O N A L P A R K S , O T H E R
OUTDOOR L I V I N G A R E A S .

D I L U T I O N T A B L E
A M O U N T O F D I S V A P
50% WP ( W E T T A B L E P O W D E R )
S O L U T I O N

2.0% F O R D R Y W H I T E W A S H E D WOOD
OR C O N C R E T E B L O C K S - 8
L I T R E S O F S O L U T I O N /

: 100 SQ. M
1.0% FOR UNPAINTED WOOD OR

P A I N T E D C O N C R E T E B L O C K S
- 8 L I T R E S OF
S O L U T I O N / 1 0 0 S Q . m

1.0% FOR MASONITE OR
G A L V A N I Z E D S H E E T M E T A L -
4 L I T R E S O F S O L U T I O N / 1 0 0
SQ. El

1.0% A P P L Y 4 L I T R E S OF
S O L U T I O N / 1 0 S Q . m
P E N E T R A T E PROBLEM AREA
F I R S T T I M E - R E P E A T EVERY
7-10 D A Y S T H E R E A F T E R .

0.5% S P R A Y I N F E S T E D AREAS
T H O R O U G H L Y ( A P P R O X I M A T E L Y
1 0 0 L I T R E S O F S O L U T I O N /
2 . 5 H E C T A R E S ) . S P R A Y
A L O N G F O O T P A T H S A N D
R O A D S I D E S L E A D I N G T O
S U C H A R E A S .
A M O U N T O F W A T E R F O R

S O L U T I O N S O L U T I O N
0.5% 1% 2%

25 l i t r e s 12.5 l i t r e s 5.25
100 l i t r e s
200 l i t r e s
400 l i t r e s

50 l i t r e s
100 l i t r e s
200 l i t r e s

25
50
100

250 gl i t r e s1 kgl i tre s2 kgl i tres4 kgl i t r e sP R E C A U T I O N S :
KEEP OUT OF REACH OF C H I L D R E N AND L I V E S T O C K . H a r m f u l i fswal lowed or absorbed through skin. Avoid breathing spray mistand dust. Do not get in eyes, on skin or c l o t h i n g . W a s hthoroughly with soap and water a f t e r h a n d l i n g and b e f o r e ea t ingor smoking. Avoid contaminat ion o f f e e d and f o o d s t u f f s . T o x i cto f i s h . Do not contaminate water by d i s p o s a l of waste. Do notre-use empty container.
N O T I C E T O U S E R :T h i s control product is to be used only in accordance with thed ir e c t i on s on thi s l a b e l . It is an o f f e n c e under the PestControl Product s Act to use a control product under u n s a f econdi t ions .
L I M I T A T I O N O F W A R R A N T Y :S e l l e r ' s guarantee sha l l be l imi t ed to the terms set out on thelabel and s u b j e c t there to . The buyer assumes the risk to per sonsor p r o p e r t y ari s ing f r o m the use or h a n d l i n g of th i s product andaccept s the product on that condi t ion.
F I R S T A I D :.Do not induce vomiting or give anything by mouth to anunconscious person. If ing e s t ed , drink 1 or 2 g la s s e s of water



and induce vomi t ing by t ou ch ing back of the throat wi th f i n g e r .R f e p e a t * u n t i l f l u i d i s c l ear. C a l l a p h y s i c i a n i m m e d i a t e l y . I finha l ed: Remove v i c t im to f r e s h air. R e s u s c i t a t e as necessary.If on skin: Remove contaminated c l o t h i n g and wash a f f e c t e d areawith s oap and water. If in eyes: F l u s h eyes with water for 15minutes. C a l l a p h y s i c i a n i f i r r i t a t i o n p e r s i s t s .
T O X I C O L O G I C A L I N F O R M A T I O N : T e t r a c h l o r v i n p h o s i s o f t h eo r g a n o p h o s p h a t e f a m i l y and is a cho l ine s t e ra s e inhibitor.A t r o p i n e is a d m i n i s t e r e d i n t r a v e n o u s l y in do s e s of 1-2 mg, at 10minute i n t e r v a l s , i s the drug o f choice for t r e a t i n g cases o fi n t o x i c a t i o n .D I S P O S A L : T h o r o u g h l y empty t h e conta iner into t h e a p p l i c a t i o ndevice. Make t h e e m p t y container u n s u i t a b l e f or f u r t h e r use.D i s p o s e of the container in accordance with prov inc ia lrequirements. For i n f o r m a t i o n on the d i s p o s a l o f unu s ed ,unwanted produc t and the c l e a n u p o f s p i l l s , contact the r eg ionalo f f i c e o f Environmental P r o t e c t i o n , Environment C a n a d a .******************************************
T h i s l ab e l t r a n s c r i p t service i s o f f e r e d by the Pest Management R e g u l a t o r yA g e n c y t o p r o v i d e e f f i c i e n t s earch ing f o r lab e l i n f o r m a t i o n . T h i s serviceand th i s i n f o r m a t i o n do no t r e p l a c e the o f f i c i a l h a r d - c o p y l a b e l . The PMRAdoes not p r o v i d e any guarantee or assurance that the i n f o r m a t i o n obtainedthrough th i s service is accurate, current or correct , and is t h e r e f o r e notl i a b l e f or any l o s s r e s u l t i n g , d i r e c t l y or i n d i r e c t l y , f r o m re l iance uponthi s service.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
* R E G U L A T O R Y I N F O R M A T I O N O N P E S T I C I D E P R O D U C T S *
* Produced by : A g r i c u l t u r e and A g r i - F o o d C a n a d a* Provided by : C a n a d i a n Centre f or O c c u p a t i o n a l H e a l t h and S a f e t y* * * * * * * * * * * * * * * * * * * issue : 96-4 ( N o v e m b e r , 1 9 9 6 )

*** IDENTIFICATION ***
R E G I S T R A T I O N N U M B E R
P R O D U C T N A M E
R E G I S T R A N T

1 9 2 3 4 . 0 1
B A N D I T L O N G A C T I N G P R E M I S E S P R A Y
A N I M A X ( C O D E : A M X )
383 S O V E R E I G N RD
L O N D O N ON
N 6 M 1 A 3
TEL : 519-453-3384

*** REGISTRATION DATA ***
R E G U L A T O R Y S T A T U S
D A T E O F F I R S T R E G I S T R A T I O N
D A T E O F L A S T R E G I S T R A T I O N
M E T H O D O F A P P L I C A T I O N
L O C A T I O N O F U S E
M A R K E T I N G T Y P E
PRODUCT GROUP
PRODUCT T Y P E
F O R M U L A T I O N T Y P E

H I S T O R I C A L
1 9 8 7 . 0 5 . 2 5
90.12.31
R E S I D U A L S P R A Y ( S T R U C T U R A L P E S T C O N T R O L )
D W E L L I N G S
D O M E S T I C
A R T H R O P O D A N D M O L L U S C C O N T R O L S
I N S E C T I C I D E
P R E S S U R I Z E D PRODUCT



A E R I A L A P P L I C A T I O N
A N T I M I C R O B I A L / T R A D I T I O N A L GROUP
REASON F O R D I S A P P E A R A N C E

U N S P E C I F I E D
T R A D I T I O N A L
D I S C O N T I N U E D B Y R E G I S T R A N T

*** ACTIVE INGREDIENTS ***
I N G R E D I E N T N A M E :

PROPOXUR ( C O D E : B A Y )
G U A R A N T E E D C O N T E N T : 0.500 %
C H E M I C A L N A M E :

2 - I S O P R O P O X Y P H E N Y L M E T H Y L C A R B A M A T E
CAS REGISTRY NUMBER • : 114-26-1 ' . '
I N G R E D I E N T N A M E :

N - O C T Y L B I C Y C L O H E P T E N E D I C A R B O X I M I D E ( C O D E : M G K )
G U A R A N T E E D C O N T E N T : 0.166 %
C H E M I C A L N A M E :

N - ( 2 - E T H Y L H E X Y L ) B I C Y C L O ( 2 , 2 , 1 ) - 5 - H E P T E N E - 2 , 3 - D I C A R B O X I M I D E
CAS REGISTRY N U M B E R : 113-48-4

( C O D E : P B U )
: 0.100 %

I N G R E D I E N T N A M E :
P I P E R O N Y L B U T O X I D E

G U A R A N T E E D C O N T E N T
C H E M I C A L N A M E :

5 - [ 2 - ( 2 - B U T O X Y E T H O X Y ) E T H O X Y M E T H Y L ] - 6 - P R O P Y L - l , 3 - B E N Z O D I O X O L E
CAS R E G I S T R Y N U M B E R : 51-03-6
I N G R E D I E N T N A M E :

P Y R E T H R I N S ( C O D E : P Y R )
G U A R A N T E E D CONTENT : 0.050 %
C H E M I C A L N A M E :

2 , 2 - D I M E T H Y L - 3 - ( 2 - M E T H Y L P R O P E N Y L ) C Y C L O P R O P A N E C A R B O X Y L I C A C I D E S T E R W I T H
4 - H Y D R O X Y - 3 - M E T H Y L - 2 - ( 2 , 4 - P E N T A D I E N Y L ) - 2 - C Y C L O P E N T E N - l - O N E

CAS R E G I S T R Y N U M B E R : 121-21-1

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
* R E G U L A T O R Y I N F O R M A T I O N O N P E S T I C I D E P R O D U C T S ** *
* Produced by :* Provided by :* * * * * * * *

R E G I S T R A T I O N N U M B E R
PRODUCT N A M E
R E G I S T R A N T

C A N A D I A N A G E N T

A g r i c u l t u r e and A g r i - F o o d C a n a d a *C a n a d i a n Centre f o r Occupa t i ona l H e a l t h a n d S a f e t y ** * * * * * * * * * * issue : 96-4 ( N o v e m b e r , 1 9 9 6 ) *
*** IDENTIFICATION ***

: 19587.00
: P A R A - P R E M I S E I N S E C T I C I D E S P R A Y
: B A Y V E T D I V . C H E M A G R O L T D . ( C O D E : B A X )

77 B E L F I E L D RD.
E T O B I C O K E ON
M9W 1G6
TEL : 416-240-4920

: C C L I N D U S T R I E S I N C . ( C O D E : C C N )190 L A K E DR. W.
AJAX ON



L 1 S 4 Y 2
» * TEL : 905-619-1094

*** REGISTRATION DATA ***
R E G U L A T O R Y S T A T U S : R E G I S T E R E D
D A T E O F F I R S T R E G I S T R A T I O N : 1 9 8 6 . 1 2 . 1 2
M E T H O D O F A P P L I C A T I O N : R E S I D U A L S P R A Y ( S T R U C T U R A L P E S T C O N T R O L )
L O C A T I O N O F U S E : D W E L L I N G S

O U T D O O R S U R F A C E S O F B U I L D I N G S
O U T D O O R L I V I N G A R E A S

M A R K E T I N G T Y P E : D O M E S T I C
PRODUCT GROUP :: A R T H R O P O D AND M O L L U S C C O N T R O L S
P R O D U C T T Y P E : I N S E C T I C I D E
F O R M U L A T I O N T Y P E : : P R E S S U R I Z E D P R O D U C T
A E R I A L A P P L I C A T I O N : : U N S P E C I F I E D
A N T I M I C R O B I A L / T R A D I T I O N A L GROUP : T R A D I T I O N A L
Y E A R OF NEXT R E - R E G I S T R A T I O N :: 1995

* * * A C T I V E I N G R E D I E N T S * * *
I N G R E D I E N T N A M E :

D I A Z I N O N ( C O D E : D I A )
G U A R A N T E E D CONTENT :: 0.500 %
C H E M I C A L N A M E :

0 , 0 - D I E T H Y L 0 - 2 - I S O P R O P Y L - 6 - M E T H Y L P Y R I M I D I N - 4 - Y L P H O S P H O R O T H I O A T E
C A S R E G I S T R Y N U M B E R : 333-41-5LABEL A V A I L A B I L I T Y : E n g l i s h Label a v a i l a b l e

*** A C T I V E INGREDIENTS ***
I N G R E D I E N T N A M E : ' '

N - O C T Y L B I C Y C L O H E P T E N E D I C A R B O X I M I D E ( C O D E : M G K )
G U A R A N T E E D C O N T E N T : 0.166 %
C H E M I C A L N A M E :

N - ( 2 - E T H Y L H E X Y L ) B I C Y C L O ( 2 , 2 , 1 ) - 5 - H E P T E N E - 2 , 3 - D I C A R B O X I M I D E
CAS REGISTRY N U M B E R : 113-48-4
I N G R E D I E N T N A M E :

P I P E R O N Y L B U T O X I D E ( C O D E : P B U )
GUARANTEED CONTENT : 0.100 %
C H E M I C A L N A M E :

5 - [ 2 - ( 2 - B U T O X Y E T H O X Y ) E T H O X Y M E T H Y L ] - 6 - P R O P Y L - l , 3 - B E N Z O D I O X O L EC A S R E G I S T R Y N U M B E R : 51-03-6
I N G R E D I E N T N A M E :

P Y R E T H R I N S ( C O D E : P Y R )
G U A R A N T E E D CONTENT : 0.050 %
C H E M I C A L N A M E :

2 , 2 - D I M E T H Y L - 3 - ( 2 - M E T H Y L P R O P E N Y L ) C Y C L O P R O P A N E C A R B Q X Y L I C A C I D E S T E R W I T H
4 - H Y D R O X Y - 3 - M E T H Y L - 2 - ( 2 , 4 - P E N T A D I E N Y L ) - 2 - C Y C L O P E N T E N - l - O N E

CAS R E G I S T R Y N U M B E R : 121-21-1
*** L A B E L TEXT ***

86.12.12
I N S E C T I C I D E R E S I D U E L E N AEROSOL



P A R A - P R E M I S E ( T M / M D )
R E S I D U A L P R E M I S E I N S E C T I C I D E S P R A Y

N O T F O R U S E O N DOGS A N D C A T S
N E P A S V A P O R I S E R S U R L E S C H I E N S E T ' L E S C H A T S

K I L L S : F L E A S , BROWN D O G T I C K S , S P I D E R S , S O W B U G S ,
E A R W I G S , C O C K R O A C H E S , C R I C K E T S , M I L L I P E D E S ,

S I L V E R F I S H , A N T S , C A R P E T B E E T L E S .
D E T R U I T L E S P U C E S , T I Q U E S S A N G U I N E S , A R A I G N E E S ,

C L O P O R T E S , P E R C E - O R E I L L E S , B L A T T E S ( C O Q U E R E L L E S ) , G R I L L O N S ,
M I L L E - P A T T E S , P O I S S O N S D ' A R G E N T , F O U R M I S E T A N T H R E N E S D B S

T A P I S .
D O M E S T I C / U S A G E D O M E S T I Q U E

G U A R A N T E E :
P Y R E T H R I N S 0.05%; T E C H N I C A L P I P E R O N Y L B U T O X I D E 0.1%;

M G K - 2 6 4 0 . 1 6 6 % ; D I A Z I N O N 0.5%
G A R A N T I E :

P Y R E T H R I N E S 0,05%; P I P E R O N Y L B U T O X Y D E T E C H N I Q U E 0,1%;
M G K - 2 6 4 0 , 1 6 6 % ; D I A Z I N O N 0,5%

R E G . N O . / N O . D ' E N R . 19587 P . C . P . A C T / L . P . A .
D A N G E R

E X P L O S I V E / E X P L O S I F
E X T R E M E L Y F L A M M A B L E / E X T R E M E M E N T I N F L A M M A B L E

READ LABEL BEFORE U S I N G / L I R E L ' E T I Q U E T T E A V A N T L ' E M P L O I
N E T C O N T E N T S / C O N T E N U N E T : 3 4 5 g

H A V E R ( R )
B A Y V E T D I V I S I O N
C H E M A G R O L I M I T E D

E T O B I C O K E , O N T A R I O , C A N A D A
M9W 1G6Residual spray for indoor and outdoor kennel use for thecontrol of f l e a s and brown dog t i cks and other insect s l i s t e don the f r o n t p a n e l .I N D O O R U S E : S p o t t r ea tment: T h o r o u g h l y treat cracks, crevices,baseboards , underneath f u r n i t u r e and equipment , around garbagecontainers and a n i m a l s ' b e d d i n g , l o c a l i z e d areas of f l o o r s ,under f l o o r coverings and other p l a c e s inhabited by insect s .Remove b e d d i n g during treatment. Repeat as necessary. Do nottreat animal s .OUTDOOR U S E : S p o t t r ea tment: S p r a y ou t s i d e s u r f a c e s o fscreens, doors , window f r a m e s of i n f e s t e d kenne l s , animals l e e p i n g quarters and other p l a c e s where insect s may a l i g h t orcongregate and enter. Repeat as necessary. For ant s , treath i l l s and runways.D I R E C T I O N S : H o l d container a p p r o x i m a t e l y 3 0 c m f r o m s u r f a c ebeing sprayed and spray until wet. T h o r o u g h a p p l i c a t i o n sproduce a coa t ing which w i l l vapour ize into cracks andcrevices f o r insect contro l . I f r e i n f e s t a t i o n s occur, repeata p p l i c a t i o n s as necessary. Do not inhale spray mist . Provideadequate v e n t i l a t i o n a f t e r indoor use. W a s h hands a f t e r use.

KEEP P E T S A N D C H I L D R E N A W A Y FROM S U R F A C E U N T I L D R Y .
PRECAUTION: KEEP OUT OF REACH OF CHILDREN. Cont en t s underpressure. Do not p l a c e in hot water or near r a d i a t o r s , stovesor other sources of hea t , or store at t empera ture s over 50 degC. Do not spray near open f l a m e or spark. H a r m f u l ifs w a l l o w e d , i n h a l e d ' or absorbed through skin. Avoid contactwith eyes, skin or c l o t h i n g . DO NOT USE ON HUMANS, PLANTS,
A N I M A L S , O R I N FOOD S T O R A G E A R E A S . A V O I D C O N T A M I N A T I O N O F
FOOD S T U F F , FOOD U T E N S I L S , FOOD P R E P A R A T I O N S U R F A C E S , W A T E R ,



F I S H B O W L S O R A N I M A L F E E D A R E A S . D O N O T U S E A S A S P A C E S P R A Y .F I R S T A I D T R E A T M E N T : C o n t a i n s v o l a t i l e p e t r o l e u m d i s t i l l a t e .. I f s w a l l o w e d , d o n o t induce vomi t ing . C a l l p h y s i c i a ni m m e d i a t e l y . D i a z i n o n is a c h o l i n e s t e r a s e inh ib i t or .A t r o p i n e i s a n t i d o t a l . In case of contact with the skin, washwith s oap and water. If in eye s , f l u s h with water for 15minute s , ge t med i ca l a t t e n t i o n .D I S P O S A L : W h e n container i s e m p t y , p r e s s bu t ton t o r e l e a s e a l lpre s sur e , then d i s p o s e of in h o u s e h o l d garbage . Do notpuncture or inc inerate .N O T I C E T O B U Y E R : S e l l e r ' s g u a r a n t e e . s h a l l b e l i m i t e d t o t h eterms set out on the lab e l and s u b j e c t t h e r e t o , the buyerassumes the risks to per sons or p r o p e r t y ar i s ing f r o m the useor h a n d l i n g of t h i s produc t and a c c e p t s the produc t on thatc o n d i t i o n .
MADE I N C A N A D A
SEE B O T T O M OF CAN FOR LOT N U M B E R .******************************************
T h i s labe l t r a n s c r i p t service i s o f f e r e d by the Pest M a n a g e m e n t R e g u l a t o r yAgency t o prov ide e f f i c i e n t searching f o r label i n f o r m a t i o n . T h i s serviceand th i s i n f o r m a t i o n do no t r e p l a c e the o f f i c i a l hard- copy l a b e l . The PMRAdoes not p r o v i d e any guarantee or assurance that the i n f o r m a t i o n obtainedthrough th i s service is accurate , current or correct , and is t h e r e f o r e notl i a b l e f or any l o s s r e s u l t i n g , d i r e c t l y or i n d i r e c t l y , f r o m re l iance uponthis service.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
* R E G U L A T O R Y I N F O R M A T I O N O N P E S T I C I D E P R O D U C T S ** *
* Produced by : A g r i c u l t u r e and A g r i - F o o d C a n a d a ** Provided by : Canad ian Centre for Occupational H e a l t h and S a f e t y ** * * * * * * * * * * * * * * * * * * issue : 96-4 ( N o v e m b e r , 1 9 9 6 ) *

*** IDENTIFICATION ***
R E G I S T R A T I O N N U M B E R
P R O D U C T N A M E
R E G I S T R A N T

20570.00
V E T - K E M P R E M I S E S P R A Y
S A N D O Z AGRO C A N A D A I N C .
S U I T E 3 0 2 , P L A Z A 4
2000 A R G E N T I A R D .
M I S S I S S A U G A O N
L5N 1W1
TEL : 905-821-7850

*** REGISTRATION DATA ***

( C O D E : S D Z )

R E G U L A T O R Y S T A T U S
D A T E O F F I R S T R E G I S T R A T I O N
M E T H O D O F A P P L I C A T I O N
L O C A T I O N O F U S E

M A R K E T I N G T Y P E
PRODUCT GROUP

R E G I S T E R E D
1988 .06 .07
R E S I D U A L S P R A Y ( S T R U C T U R A L P E S T C O N T R O L )
D W E L L I N G S
O U T D O O R S U R F A C E S O F B U I L D I N G S
O U T D O O R L I V I N G AREAS
D O M E S T I C
A R T H R O P O D A N D M O L L U S C C O N T R O L S



PRODUCT T Y P E : A C A R I C I D E
I N S E C T I C I D E

F O R M U L A T I O N T Y P E : P R E S S U R I Z E D P R O D U C T
A E R I A L A P P L I C A T I O N : U N S P E C I F I E D
A N T I M I C R O B I A L / T R A D I T I O N A L GROUP : T R A D I T I O N A L
Y E A R OF NEXT R E - R E G I S T R A T I O N : 1998

*** A C T I V E INGREDIENTS ***
I N G R E D I E N T N A M E :

D - T R A N S A L L E T H R I N ( C O D E : A L M )
G U A R A N T E E D C O N T E N T : 0.050 %
C H E M I C A L N A M E :

( 1 R S ) - 3 - A L L Y L - 2 - M E T H Y L - 4 - O X O C Y C L O P E N T - 2 - E N Y L ( 1 R ) - T R A N S - C H R Y S A N T H E M A T E
C A S R E G I S T R Y N U M B E R : 584-79-2LABEL A V A I L A B I L I T Y : E n g l i s h Label a v a i l a b l e

*** A C T I V E INGREDIENTS ***
I N G R E D I E N T N A M E :

C H L O R P Y R I F O S ( C O D E : D U B )
G U A R A N T E E D CONTENT : 0.500 %
C H E M I C A L N A M E :

- O - 0 - D I E T H Y L 0 - 3 , 5 , 6 - T R I C H L O R O - 2 - P Y R I D Y L P H O S P H O R O T H I O A T E
CAS R E G I S T R Y N U M B E R : 2921-88-2
I N G R E D I E N T N A M E :

N - O C T Y L B I C Y C L O H E P T E N E D I C A R B O X I M I D E ( C O D E : M G K )
GUARANTEED CONTENT : 0.400 %
C H E M I C A L N A M E :

N - ( 2 - E T H Y L H E X Y L ) B I C Y C L O ( 2 , 2 , 1 ) - 5 - H E P T E N E - 2 , 3 - D I C A R B O X I M I D E
CAS R E G I S T R Y N U M B E R : 113-48-4

*** LABEL T E X T ***

93.09.10
A V A I L A B L E T H R O U G H V E T E R I N A R I A N S

V E T - K E M ( R )
P R E M I S E S P R A Y

I N D O O R , OUTDOOR & K E N N E L
P R E S S U R I Z E D C O N T A C T & R E S I D U A L C R A C K ,

C R E V I C E & S U R F A C E I N S E C T I C I D E S P R A YK i l l s f l e a s , brown d o g t i ck s , ant s , s p i d e r s , cockroachesD O M E S T I C
G U A R A N T E E : C h l o r p y r i f o s . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 . 5 0 0 %d-trans A l l e t h r i n . . . . . . . . . . . . . . . . . . . . . . . 0 . 0 5 0 %N - O c t y l b i c y c l o h e p t e n e d i c a r b o x i m i d e . . . . 0.400%

R E G I S T R A T I O N N O : 20570 P E S T C O N T R O L P R O D U C T S A C T
F L A M M A B L E E X P L O S I V E •

W A R N I N G
READ T H E LABEL BEFORE U S I N G

N E T C O N T E N T S : 4 2 5 g
S A N D O Z AGRO C A N A D A , I N C .

S U I T E 302", P L A Z A 4 , 2000 A R G E N T I A R D .
M I S S I S S A U G A , O N T . L 5 N 1 W 1VET-KEM is a Registered T r a d e m a r k of S a n d o z L t d .For use as a spot or crack and crevice ' t r e a t m e n t to control



f l e a s , brown dog t i c k s , a n t s , s p i d e r s and cockroaches.
D I J R E C T I p N S :" S H A K E C O N T A I N E R W E L L " . H o l d container a p p r o x i m a t e l y 3 0 c m . f r o ms u r f a c e being sprayed and spray unt i l wet. T h o r o u g h a p p l i c a t i o n sproduce a c oa t ing which w i l l v a p o r i z e into cracks and crevicesf o r insect c on tro l . I f r e i n f e s t a t i o n occurs, repeata p p l i c a t i o n s . Provide adequate v e n t i l a t i o n a f t e r indoor use.
K E E P P E T S A N D C H I L D R E N A W A Y FROM S U R F A C E U N T I L D R Y .I N D O O R U S E : T h o r o u g h l y treat cracks, crevices, b a s e b o a r d s ,underneath f u r n i t u r e and e q u i p m e n t , around garbage c o n t a i n e r s ,l o c a l i z e d areas o f f l o o r s a n d f l o o r coverings ( s p o t treatmento n l y ) and other p l a c e s where f l e a s and other insects hab i ta t e .OUTDOOR U S E : S p r a y o u t s i d e s u r f a c e s o f screens, d o o r s , windowf r a m e s , f o u n d a t i o n s , p a t i o s , l i g h t f i x t u r e s a n d other p l a c e swhere insect s may c ongr ega t e or enter.
P R E C A U T I O N S : K E E P O U T O F R E A C H O F C H I L D R E N . C o n t e n t s underpres sure. Do not p l a c e in hot water or near r a d i a t o r s , stove orother sources of h ea t , or s tore at t e m p e r a t u r e s over 50 degre e sC. Do not spray near open f l a m e or spark. H a r m f u l if s w a l l o w e d ,inhaled or absorbed through skin. A v o i d contact with eyes , skin
o r C l o t h i n g . D O N O T U S E O N H U M A N S , P L A N T S , A N I M A L S , F O O D S T U F F S ,
FOOD U T E N S I 1 S , F I S H B O W L S O R A N I M A L F E E D A R E A S . D O N O T U S E A S A
S P A C E S P R A Y . D O N O T C O N T A M I N A T E F O O D S T U F F S . D o n o t u s e i n a n yarea where f o o d may be expo s ed . Do not use in bulk f o o d s torageareas. Do not use in c u p b o a r d s where f o o d or cooking u t e n s i l sare s t ored. In homes or d w e l l i n g s , remove or cover all e xpo s edf o o d and cooking u t e n s i l s b e f o r e s p r a y i n g . T h o r o u g h l y wash a l ls u r f a c e s that might contact f o o d b e f o r e re-use.F I R S T A I D T R E A T M E N T : Contains v o l a t i l e p e t r o l eum d i s t i l l a t e . I fs w a l l o w e d , do no t induce vomi t ing . C a l l p h y s i c i a n i m m e d i a t e l y .C h l o r p y r i f o s i s a c h o l i n e s t e r a s e inhib i t or . A t r o p i n e i sa n t i d o t a l . In case of contact with the sk in, wash with s o a p andwater. If in eyes, f l u s h wi th water 15 minute s , get med i ca lattent ion.DISPOSAL: When container i s e m p t y , p r e s s but ton t o r e l ea s e a l lpre s sure , then, d i s p o s e in hou s eho ld garbage. Do not puncture orincinerate.

H O T L I N E : 1-800-766-7378******************************************
T h i s labe l t r a n s c r i p t service i s o f f e r e d by the Pest Management Regula toryAgency t o p r o v i d e e f f i c i e n t s earching f o r labe l i n f o r m a t i o n . T h i s serviceand thi s i n f o r m a t i o n do not r e p l a c e the o f f i c i a l hard-copy l a b e l . The PMRAdoes not p r o v i d e any guarantee or assurance that the i n f o r m a t i o n obtainedthrough this service is accurate, current or correct, and is t h e r e f o r e notl i a b l e f o r any lo s s r e s u l t i n g , d i r e c t l y or i n d i r e c t l y , f r o m r e l iance uponthi s service.

* R E G U L A T O R Y I N F O R M A T I O N O N P E S T I C I D E P R O D U C T S *
* ** Produced by ••: A g r i c u l t u r e and A g r i - F o o d C a n a d a ** Provided by : Canadian Centre for Occupational H e a l t h and S a f e t y ** * * * * * * * * * * * * * * * * * * I s s u e . 9 6_ 4 ( N o v e m b e r / . 1 9 9 6 ) *



R E G I S T R A T I O N N U M B E R
PRODUCT N A M E
R E G I S T R A N T

C A N A D I A N A G E N T

*** IDENTIFICATION ***
t *

: 2 0 6 6 9 . 0 0
: S I P H E X - 1 4 C A R P E T & P R E M I S E C O N T A C T & R E S I D U A L

S P R A Y: J A N S S E N P H A R M A C E U T I C A ( C O D E : J A N )
A T T N : M G R V E T . M E D I C A L A F F A I R S
1-6705 M I L L C R E E K DR.
M I S S I S S A U G A O N
L5N 5R9
TEL : 905-821-9161

: C C L I N D U S T R I E S I N C .
190 L A K E DR. W.
AJAX ON
L 1 S 4 Y 2
TEL : 905-619-1094

*** REGISTRATION DATA ***

( C O D E : C C N )

R E G U L A T O R Y S T A T U S
D A T E O F F I R S T R E G I S T R A T I O N
M E T H O D O F A P P L I C A T I O N
L O C A T I O N O F U S E

M A R K E T I N G T Y P E
PRODUCT GROUP
PRODUCT T Y P E
F O R M U L A T I O N T Y P E
A E R I A L A P P L I C A T I O N
A N T I M I C R O B I A L / T R A D I T I O N A L GROUP
Y E A R O F N E X T R E - R E G I S T R A T I O N

R E G I S T E R E D
1988.07.06
C O N T A C T S P R A Y ( S T R U C T U R A L P E S T C O N T R O L )
R E S I D U A L S P R A Y ( S T R U C T U R A L P E S T C O N T R O L )
D W E L L I N G S
O U T D O O R S U R F A C E S O F B U I L D I N G S
OUTDOOR L I V I N G AREAS
D O M E S T I C
A R T H R O P O D A N D M O L L U S C C O N T R O L S
A C A R I C I D E .
I N S E C T I C I D E
P R E S S U R I Z E D P R O D U C T
U N S P E C I F I E D
T R A D I T I O N A L
1995

*** ACTIVE INGREDIENTS ***
I N G R E D I E N T N A M E :

D - T R A N S A L L E T H R I N ( C O D E : A L M )
G U A R A N T E E D CONTENT : 0.050 %
C H E M I C A L N A M E :

( 1 R S ) - 3 - A L L Y L - 2 - M E T H Y L - 4 - O X O C Y C L O P E N T - 2 - E N Y L ( 1 R ) - T R A N S - C H R Y S A N T H E M A T E
CAS R E G I S T R Y N U M B E R : 584-79-2LABEL A V A I L A B I L I T Y : E n g l i s h Label a v a i l a b l e

*** ACTIVE INGREDIENTS ***
I N G R E D I E N T N A M E :

C H L O R P Y R I F O S ( C O D E : D U B )
G U A R A N T E E D CONTENT : 0.500 %
C H E M I C A L N A M E :

0 - 0 - D I E T H Y L O - 3 , 5 , 6 - T R I C H L O R O - 2 - P Y R I D Y L P H O S P H O R O T H I O A T E
C A S R E G I S T R Y N U M B E R : 2921-88-2
INGREDIENT NAME : '

N - O C T Y L B I C Y C L O H E P T E N E D I C A R B O X I M I D E ( C O D E : M G K )
G U A R A N T E E D CONTENT . : 0..400 %
CHEMICAL NAME :



N - ( 2 - E T H Y L H E X Y L ) B I C Y C L O ( 2 , 2 , 1 ) - 5 - H E P T E N E - 2 , 3 - D I C A R B O X I M I D E
CA*S R E G I S T R Y N U M B E R : 113-48-4

*** L A B E L T E X T ***

88.07.04
S I P H E X * 1 4

C A R P E T A N D P R E M I S E
V A P O R I S A T E U R DE TAPIS ET DE S U R F A C E

C O N T A C T A N D R E S I D U A L C A R P E T A N D P R E M I S E S P R A Y
A G I T P A R C O N T A C T E T P A R E F F E C T R E S I D U E L

K I L L S F L E A S , A N T S , C A R P E T B E E T L E S , C R I C K E T S , E A R W I G S ,
M I L L I P E D E S , C O C K R O A C H E S , S I L V E R F I S H , S O W B U G S , S P I D E R S A N D

BROWN D O G T I C K S .
D E T R U I T P U C E S , F O U R M I S , A N T H R E N E S D E T A P I S , G R I L L O N S , PERCE-

O R E I L L E S , M I L L E - P A T T E S , B L A T T E S , L E P I S M E S , P U N A I S E S , A R A I G N E E S
E T T I Q U E S B R U N E S .

D O M E S T I C / D O M E S T I Q U E
G U A R A N T E E / G A R A N T I E :

D - T R A N S A L L E T H R I N . . . . . . . . . . . . . . . . . . . . . . 0 . 0 5 0 %
N - O C T Y L B I C Y C L O H E P T E N E C A R B O X I M I D E . . . . . 0 . 400%
C H L O R P Y R I F O S . . . . . . . . . . . . . . . . . . . . . . . . . . .0.500%

N E T C O N T E N T S 3 5 0 g C O N T E N U N E T
S H A K E W E L L B E F O R E U S I N G / B I E N A G I T E R L E C O N T E N A N T

R E G . N O . 2 0 6 6 9 P C P A C T
N O . D ' E N R . 2 0 6 6 9 L . P . A .

READ LABEL B E F O R E U S I N G / L I R E L ' E T I Q U E T T E A V A N T L ' E M P L O I
K E E P OUT OF R E A C H OF C H I L D R E N

C O N S E R V E R HORS D E P O R T E E D E S E N F A N T S
W A R N I N G / A V E R T I S S E M E N T
F L A M M A B L E / I N F L A M M A B L E

E X P L O S I V E / E X P L O S I F
J A N S S E N P H A R M A C E U T I C A

6705 M I L L C R E E K D R I V E , M I S S I S S A U G A , O N T A R I O L 5 N 5 M 4
S I P H E X * 1 4 CARPET A N D P R E M I S E I S F O R M U L A T E D F O R U S E A S A S P O T
O R C R A C K A N D C R E V I C E T R E A T M E N T T O P R O V I D E BOTH C O N T A C T A N D
R E S I D U A L C O N T R O L O F I N S E C T S L I S T E D O N T H E F R O N T P A N E L .I N D O O R U S E : F o r spot treatment o f f l o o r s a n d f l o o r coveringsi n c l u d i n g c a r p e t s and broad l oom as we l l as cracks, crevices,ba s eboards , underneath f u r n i t u r e and e q u i p m e n t , around garbageconta iner s , l o c a l i z e d areas o f f l o o r s a n d f l o o r c o v e r i n g s ( s p o ttreatment o n l y ) where insect hab i ta t .O U T D O O R U S E : S p r a y o u t s i d e s u r f a c e s o f screens, d o o r s , windowf r a m e s , f o u n d a t i o n s , p a t i o s , l i g h t f i x t u r e s a n d other p l a c e swhere insect may a l i g h t , or congregat e and enter.D I R E C T I O N S : S H A K E C O N T A I N E R W E L L . H o l d container u p r i g h ta p p r o x i m a t e l y 30cm. f r o m s u r f a c e be ing sprayed and s p r a y unti lwet. T e s t a small inconspicuous area of carpet for colourf a s t n e s s . T h o r o u g h a p p l i c a t i o n s produce a c oa t ing which w i l lvapourize into cracks and crevices f or insect contro l . Ifr e i n f e s t a t i o n s occur, repeat a p p l i c a t i o n s . P R O V I D E A D E Q U A T E
V E N T I L A T I O N A F T E R I N D O O R U S E . KEEP P E T S A N D C H I L D R E N A W A Y
U N T I L R E S I D U E I S D R Y .
PRECAUTIONS: K E E P OUT OF REACH OF CHILDREN. C o n t e n t s underpressure. Do not p l a c e in hot water or near r a d i a t o r s , stoveor other sources of heat, or store at temperatures over 50 degC. Do not spray near open f l a m e or spark. H a r m f u l if



s w a l l o w e d , inhaled or absorbed through skin. Avoid contact
with eyes, skin or c l o t h i n g . DO NOT USE ON HUMANS, PLANTS, fA N I M A L S , FOOD S T U F F , FOOD U T E N S I L S , F I S H B O W L S O R A N I M A L F E E D
A R E A S . D O N O T U S E A S A S P A C E S P R A Y . D O N O T C O N T A M I N A T EFOODSTUFFS. Do not use in any area where f o o d may be e x p o s e d .Do not use in bulk f o o d s torage areas. Do not use incupboards where f o o d or cooking u t e n s i l s are s t ored . In homeor d w e l l i n g s , remove or cover all e xpo s ed f o o d and cookingu t e n s i l s b e f o r e s p r a y i n g . T h o r o u g h l y wash a l l s u r f a c e s thatmight contact f o o d b e f o r e reuse.F I R S T A I D T R E A T M E N T : Conta in s v o l a t i l e p e t r o l e u m d i s t i l l a t e .I f s w a l l o w e d , d o n o t induce vomi t ing. C a l l p h y s i c i a ni m m e d i a t e l y . C h l o r p y r i f o s i s a cho l in e s t e ra s e inhib i tor .A t r o p i n e i s a n t i d o t a l . In case of contact with the skin, washwith soap and water. If in eyes, f l u s h with water 15 minut e s ,get medical a t t e n t i o n .DISPOSAL: W h e n container i s e m p t y , pre s s button to r e l ea s eall pressure, then d i s p o s e in household garbage. Do notpuncture or incinerate.******************************************
T h i s label t ran s c r ip t service i s o f f e r e d by the Pest Management Regu la t oryAgency t o p r o v i d e e f f i c i e n t s earching f o r label i n f o r m a t i o n . T h i s serviceand thi s i n f o r m a t i o n do not r e p l a c e the o f f i c i a l hard-copy l a b e l . The PMRAdoes not p r o v i d e any guarantee or assurance that the i n f o r m a t i o n obtainedthrough thi s service is accurate, current or correct, and is t h e r e f o r e notl i a b l e for any lo s s r e s u l t i n g , d i r e c t l y or i n d i r e c t l y , f r o m rel iance uponthis service.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
* R E G U L A T O R Y INFORMATION ON P E S T I C I D E P R O D U C T S ** *
* Produced by : A g r i c u l t u r e and A g r i - F o o d Canada ** Provided by : Canad ian Centre for Occupat ional H e a l t h and S a f e t y ** * * * * * * * * * * * * * * * * * * issue : 96-4 ( N o v e m b e r , 1 9 9 6 ) *

*** IDENTIFICATION ***
R E G I S T R A T I O N N U M B E R
PRODUCT N A M E
R E G I S T R A N T

C A N A D I A N A G E N T

R E G U L A T O R Y S T A T U S

: 2 0 6 9 7 . 0 0
: S I P H E X - 1 4 P E T & P R E M I S E PUMP S P R A Y
: J A N S S E N P H A R M A C E U T I C A ( C O D E : J A N )

A T T N : M G R V E T . M E D I C A L A F F A I R S
1-6705 M I L L C R E E K DR.
M I S S I S S A U G A O N
L5N 5R9
TEL : 905-821-9161

: C C L I N D U S T R I E S I N C . . ( C O D E : C C N )
190 L A K E DR. W.

AJAX ON
L 1 S 4 Y 2
TEL : 905-619-1094

*** REGISTRATION DATA ***
: H I S T O R I C A L



D A T E O F F I R S T R E G I S T R A T I O N
DA^TE O P L A S T R E G I S T R A T I O N
M E T H O D O F A P P L I C A T I O N
L O C A T I O N O F U S E
M A R K E T I N G T Y P E
PRODUCT GROUP
P R O D U C T T Y P E
F O R M U L A T I O N T Y P E
A E R I A L A P P L I C A T I O N
A N T I M I C R O B I A L / T R A D I T I O N A L GROUP
R E A S O N F O R D I S A P P E A R A N C E

1 9 8 9 . 1 2 . 1 2
90 .12 .31
R E S I D U A L S P R A Y . ( S T R U C T U R A L P E S T C O N T R O L )
T O P I C A L A P P L I C A T I O N
D O M E S T I C P E T S
D W E L L I N G S
D O M E S T I C
A R T H R O P O D A N D M O L L U S C C O N T R O L S
A C A R I C I D E
I N S E C T I C I D E
P R E S S U R I Z E D P R O D U C T
U N S P E C I F I E D
T R A D I T I O N A L
N O T E L I G I B L E F O R R E G I S T R A T I O N

* * * A C T I V E I N G R E D I E N T S * * *
I N G R E D I E N T N A M E :

P E R M E T H R I N ( C O D E : P F L )
G U A R A N T E E D CONTENT :: 0.050 %
C H E M I C A L N A M E :

3 - P H E N O X Y B E N Z Y L ( 1 R S , 3 R S ) - ( 1 R S , 3
SR) -3- (2 , 2 - D I C H L O R O V I N Y L ) -2 , 2 - - D I M E T H Y L - C Y C L O P R O P A N E C A R B O X Y L A T E

CAS- R E G I S T R Y N U M B E R :: 5 2 6 4 5 - 5 3 - 1
I N G R E D I E N T N A M E :

P Y R E T H R I N S ( C O D E : P Y R )
G U A R A N T E E D CONTENT : 0.056 %
C H E M I C A L N A M E :

2 , 2 - D I M E T H Y L - 3 - ( 2 - M E T H Y L P R O P E N Y L ) C Y C L O P R O P A N E C A R B O X Y L I C A C I D E S T E R W I T H
4 - H Y D R O X Y - 3 - M E T H Y L - 2 - ( 2 , 4 - P E N T A D I E N Y L ) - 2 - C Y C L O P E N T E N - l - O N E

CAS REGISTRY N U M B E R : 121-21-1

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
* R E G U L A T O R Y I N F O R M A T I O N O N P E S T I C I D E P R O D U C T S *
* Produced by : A g r i c u l t u r e and A g r i - F o o d C a n a d a ** Prov id ed by : C a n a d i a n Centre for O c c u p a t i o n a l H e a l t h and S a f e t y ** * * * * * * * * * * * * * * * * * * issue : 96-4 ( N o v e m b e r , 1 9 9 6 ) *

R E G I S T R A T I O N N U M B E R
P R O D U C T N A M E
R E G I S T R A N T

R E G U L A T O R Y S T A T U S

*** IDENTIFICATION ***
21118.00
C Y C L E B R E A K E R 2 ( P R E M I S E A E R O S O L A P R A Y )
V E T R E P H A R M I N C . ( C O D E : V T R )
A T T N : R E G U L A T O R Y A F F A I R S M G R
27-69 B E S S E M E R RD.
L O N D O N ON
N 6 E 2 V 6
TEL : 519-685-5800

*** REGISTRATION DATA ***
: R E G I S T E R E D



D A T E O F F I R S T R E G I S T R A T I O N
M E T H O D O F A P P L I C A T I O N
L O C A T I O N O F U S E
M A R K E T I N G T Y P E
PRODUCT GROUP
PRODUCT T Y P E
F O R M U L A T I O N T Y P E
A E R I A L A P P L I C A T I O N
A N T I M I C R O B I A L / T R A D I T I O N A L GROUP
Y E A R O F N E X T R E - R E G I S T R A T I O N

1 9 8 9 . 0 6 . 2 9
R E S I D U A L S P R A Y ( S T R U C T U R A L P E S T C O N T R O L , )
D W E L L I N G S
D O M E S T I C
A R T H R O P O D A N D M O L L U S C C O N T R O L S
A C A R I C I D E
I N S E C T I C I D E
F O R M U L A T I O N CODE N O T A P P L I C A B L E
U N S P E C I F I E D
T R A D I T I O N A L
1995

*** A C T I V E INGREDIENTS ***
I N G R E D I E N T N A M E :

PROPOXUR ( C O D E : B A Y )
G U A R A N T E E D C O N T E N T : 0.500 %
C H E M I C A L NAME :

2 - I S O P R O P O X Y P H E N Y L M E T H Y L C A R B A M A T E
C A S R E G I S T R Y N U M B E R : 114-26-1LABEL A V A I L A B I L I T Y : E n g l i s h Label a v a i l a b l e

*** A C T I V E INGREDIENTS ***
-̂

I N G R E D I E N T N A M E :
N - O C T Y L B I C Y C L O H E P T E N E D I C A R B O X I M I D E ( C O D E : M G K )

G U A R A N T E E D C O N T E N T : 0.166 %
C H E M I C A L N A M E :

N - ( 2 - E T H Y L H E X Y L ) B I C Y C L O ( 2 , 2 , 1 ) - 5 - H E P T E N E - 2 , 3 - D I C A R B O X I M I D E
CAS R E G I S T R Y N U M B E R : 113-48-4

( C O D E : P B U )
: 0.100 %

I N G R E D I E N T N A M E :
P I P E R O N Y L B U T O X I D E

G U A R A N T E E D C O N T E N T
C H E M I C A L NAME :

5 - [ 2 - ( 2 - B U T O X Y E T H O X Y ) E T H O X Y M E T H Y L ] - 6 - P R O P Y L - l , 3 - B E N Z O D I O X O L E
CAS R E G I S T R Y N U M B E R : 51-03-6
I N G R E D I E N T N A M E :

P Y R E T H R I N S ( C O D E : P Y R )
GUARANTEED CONTENT : 0.050 %
C H E M I C A L N A M E :

2 , 2 - D I M E T H Y L - 3 - ( 2 - M E T H Y L P R O P E N Y L ) C Y C L O P R O P A N E C A R B O X Y L I C A C I D E S T E R W I T H
4 - H Y D R O X Y - 3 - M E T H Y L - 2 - ( 2 , 4 - P E N T A D I E N Y L ) - 2 - C Y C L O P E N T E N - l - O N E

CAS R E G I S T R Y N U M B E R : 121-21-1
*** LABEL TEXT ***

D O M E S T I C
N E T C O N T E N T S : 3 5 0 g
O Z O N E F R I E N D L Y * N O C F C ' SPremise A e r o s o l S p r a y
C Y C L E BREAKER 2
Q U I C K K I L L * R E S I D U A L A C T I O NK i l l s Dog and Cat F l e a , American Dog T i c k and Brown Dog T i c k inDwel l ing s .
READ T H E LABEL BEFORE U S I N G



G U A R A N T E E :Pyre thr in s 0.050%P i p e r o n y l B u t o x i d e T e c h n i c a l 0.100%Propoxur 0.500%N - O c t y l B i c y c l o h e p t e n eDicarbox imide 0 .166%
REG. N O . 21118 P . C . P . A C T
D A N G E R
E X T R E M E L Y F L A M M A B L E
E X P L O S I V EV e t r e p h a r m I n c .6 9 Bessemer R d . , U n i t 2 7 , L o n d o n , Ontario N 6 E 2 V 6D I R E C T I O N S : S h a k e we l l b e f o r e us ing. H o l d c a n i n upr igh tp o s i t i o n and a p p l y as a coarse s p r a y to l o c a l i z e d area wherep e s t s are f o u n d , such as b a s e b o a r d s , window and door f r a m e s ,s l e e p i n g quarters o f p e t s and f l o o r s . B e d d i n g shou ld ber e p l a c e d in a n i m a l s ' quarters a f t e r t r ea tment . DO NOT TREATANIMAL. For crack and crevice areas , a p p l y a s a p in s t r eam,us ing the ex t ens ion tube that is a t ta ched to the cap and insertinto the ac tuator. T h i s can be used to s pray between d i f f e r e n te l ement s o f c o n s t r u c t i o n , between a p p l i a n c e s and f l o o r s ,o p e n i n g s l e a d i n g t o vo id s a n d h o l l o w spac e s i n w a l l s . I fr e i n f e s t a t i o n occurs, repeat a p p l i c a t i o n s a s neces sary.
P R E C A U T I O N S : K E E P O U T O F R E A C H O F C H I L D R E N . C o n t e n t s underpressure. Do not p l a c e in hot water or near r a d i a t o r s , stovesor other sources of heat or store at t e m p e r a t u r e s over 50oC.H a r m f u l i f s w a l l o w e d , inhaled or absorbed through skin. Avoidcontact with eyes, skin or c l o t h i n g . DO NOT USE ON
H U M A N S , P L A N T S , A N I M A L S , F O O D S T U F F S , FOOD U T E N S I L S , F I S H B O W L S ,
O R A N I M A L F E E D A R E A S . D O N O T U S E A S A S P A C E S P R A Y . D i s p o s e o fempty containers in regular hou s eho ld garbage . Do not use inf o o d h a n d l i n g or f o o d s torage areas. K e e p c h i l d r e n and p e t saway f r o m tr ea t ed s u r f a c e s unt i l dry. Do not s p r a y near f l a m eor spark.F I R S T A I D : C o n t a i n s v o l a t i l e p e t r o l e u m d i s t i l l a t e . C a l lp h y s i c i a n i m m e d i a t e l y . Propoxur i s a c h o l i n e s t e r a s e inhib i tor .A t r o p i n e i s a n t i d o t a l . In case of contact with skin, wash withs oap and water. If in eyes, f l u s h with water for 15 minut e s ,get med i ca l a t t e n t i o n .******************************************
T h i s labe l t r a n s c r i p t service i s o f f e r e d by the Pes t Managemen t R e g u l a t o r yA g e n c y t o p r o v i d e e f f i c i e n t s earch ing f o r labe l i n f o r m a t i o n . T h i s service
and t h i s i n f o r m a t i o n do no t r e p l a c e th e o f f i c i a l h a r d - c o p y l a b e l . The PMRAdoes not p r o v i d e any guarantee or assurance that the i n f o r m a t i o n obtainedthrough this service is accurate, current or correct, and is t h e r e f o r e notl i a b l e f o r any l o s s r e s u l t i n g , d i r e c t l y o r i n d i r e c t l y , f r o m re l iance uponthi s service.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
* R E G U L A T O R Y I N F O R M A T I O N O N P E S T I C I D E P R O D U C T S ** ..- *
* Produced by : A g r i c u l t u r e and A g r i - F o o d C a n a d a ** Provided by : C a n a d i a n Centre for Occupa t i ona l H e a l t h and S a f e t y ** * * * * * * * * * * * * * * * * * * issue : 96-4 ( N o v e m b e r , 1 9 9 6 ) *



*** IDENTIFICATION ***
R E G I S T R A T I O N N U M B E R
PRODUCT N A M E
R E G I S T R A N T

21543.00
R A L S T O N C O U N T R Y ROADS ' Y A R D
R A L S T O N P U R I N A C A N A D A I N C .
A T T N : A N I M A L H E A L T H COORD.
4 0 4 M A I N S T R E E T
W O O D S T O C K ON
N 4 S 7 X 5
TEL : 5 1 9 - 5 3 9 - 8 5 6 2

& P R E M I S E SPRAY
( C O D E : R A K )

*** REGISTRATION DATA ***
R E G U L A T O R Y S T A T U S
D A T E O F F I R S T R E G I S T R A T I O N
M E T H O D O F A P P L I C A T I O N
L O C A T I O N O F U S E
M A R K E T I N G T Y P E
PRODUCT GROUP
PRODUCT T Y P E
F O R M U L A T I O N T Y P E
A E R I A L A P P L I C A T I O N
A N T I M I C R O B I A L / T R A D I T I O N A L GROUP
Y E A R O F N E X T R E - R E G I S T R A T I O N

R E G I S T E R E D
1990 .06 .08
R E S I D U A L S P R A Y ( S T R U C T U R A L P E S T C O N T R O L )
D W E L L I N G S
OUTDOOR L I V I N G A R E A S
D O M E S T I C
A R T H R O P O D A N D M O L L U S C C O N T R O L S
A C A R I C I D E
I N S E C T I C I D E
S O L U T I O N
U N S P E C I F I E D
T R A D I T I O N A L
1995

*** ACTIVE INGREDIENTS ***
I N G R E D I E N T N A M E :

D - T R A N S A L L E T H R I N ( C O D E : A L M )
G U A R A N T E E D CONTENT : 0.050 %
C H E M I C A L N A M E :

( 1 R S ) - 3 - A L L Y L - 2 - M E T H Y L - 4 - O X O C Y C L O P E N T - 2 - E N Y L ( 1 R ) - T R A N S - C H R Y S A N T H E M A T E
CAS R E G I S T R Y NUMBER : 584-79-2LABEL A V A I L A B I L I T Y : E n g l i s h Label a v a i l a b l e

*** A C T I V E INGREDIENTS ***
I N G R E D I E N T N A M E :

C H L O R P Y R I F O S ( C O D E : D U B )
G U A R A N T E E D CONTENT : 0.500 %
C H E M I C A L NAME :

0 - 0 - D I E T H Y L O - 3 , 5 , 6 - T R I C H L O R O - 2 - P Y R I D Y L P H O S P H O R O T H I O A T E
CAS R E G I S T R Y N U M B E R : 2921-88-2
I N G R E D I E N T N A M E :

N - O C T Y L B I C Y C L O H E P T E N E D I C A R B O X I M I D E ( C O D E : M G K )
GUARANTEED CONTENT : 0.400 %
C H E M I C A L N A M E :

N - ( 2 - E T H Y L H E X Y L ) B I C Y C L O ( 2 , 2 , 1 ) - 5 - H E P T E N E - 2 , 3 - D I C A R B O X I M I D E
CAS R E G I S T R Y N U M B E R : 113-48-4

*** LABEL T E X T ***

90.06.08



R A L S T O N C O U N T R Y ROADS
» LA TRADITION DE R A L S T O N

R E A D Y - T O - U S E . L O N G - L A S T I N G
PRET A E M P L O Y E R . A ACTION P R O L O N G E E

Y A R D A N D P R E M I S E S P R A Y
V A P O R I S A T I O N POUR COURS E T L O C A U X

D O M E S T I C / D O M E S T I Q U E
READ T H E LABEL BEFORE U S I N G / L I R E L ' E T I Q U E T T E A V A N T L ' E M P L O IG U A R A N T E E :

D - T R A N S A L L E T H R I N 0.050%
N - O C T Y L B I C Y C L O H E P T E N E D I C A R B O X I M I D E 0.400%

C H L O R P Y R I F O S 0.500%
G A R A N T I E :

D - T R A N S A L L E T H R I N E 0.050%
D I C A R B O X I M I D E D E B I C Y C L O H E P T E N E N - O C T Y L I Q U E 0.400%

C H L O R P Y R I F O S 0.500%
R E G . N O / N O . D ' E N R . 21543 P . C . P . A C T / L . P . A .

682 mL
D I S T R I B U T E D B Y / D I S T R I B U E . P A R

R A L S T O N P U R I N A C A N A D A I N C .
W O O D S T O C K , O N T . C A N A D A N 4 S 7 X 5

MADE I N C A N A D A / F A B R I Q U E A U C A N A D A
Y A R D A N D P R E M I S E S P R A Y

C O N T R O L S A M E R I C A N ( B R O W N A N D D O G ) T I C K S A N D
A M E R I C A N D O G A N D C A T F L E A S

C O N T A C T A N D R E S I D U A L C R A C K , C R E V I C E A N D S U R F A C E
( S P O T T R E A T M E N T O N L Y ) S P R A YI N D O O R U S E : T h o r o u g h l y treat cracks, crevices, ba s e board s ,underneath f u r n i t u r e and e q u i p m e n t , around garbage c on ta iner s ,l o c a l i z e d a r e a s ( s p o t treatment o n l y ) o f f l o o r s a n d f l o o rcoverings and other p l a c e s where insec t s hab i t a t e .OUTDOOR U S E : S p r a y ou t s ide s u r f a c e s o f screens, d o o r s , windowf r a m e s , f o u n d a t i o n s , p a t i o s , l i g h t f i x t u r e s a n d other p l a c e swhere insect s may a l i g h t , or congrega t e and enter.

D I R E C T I O N S : D O N O T U S E A S A S P A C E S P R A Y . H o l d containera p p r o x i m a t e l y 30 cm f r o m sur fa c e being sprayed and spray untilwet. T h o r o u g h a p p l i c a t i o n s produce a coa t ing which w i l lvapourize into cracks and crevices for insect contro l .Provide adequate v e n t i l a t i o n a f t e r indoor use. K E E P P E T S A N D
C H I L D R E N A W A Y FROM S U R F A C E U N T I L D R Y .P R E C A U T I O N S : K E E P O U T O F REACH O F C H I L D R E N . H a r m f u l i fs w a l l o w e d , inhaled or absorbed through skin. Avoid contact
with eyes, skin o r c l o t h i n g . D O N O T U S E O N H U M A N S , P L A N T S ,
A N I M A L S , F O O D S T U F F , FOOD U T E N S I L S , F I S H B O W L S O R A N I M A L F E E DAREAS. DO NOT CONTAMINATE FOODSTUFFS. Do not use in any areawhere f o o d may be e x p o s e d . Do not use in bulk f o o d s t orageareas. Do not use in cupboard s where f o o d or cooking u t e n s i l sare stored. In homes or d w e l l i n g s , remove or cover allexposed f o o d and cooking u t e n s i l s b e f o r e s p r a y i n g . T h o r o u g h l ywash al l s u r f a c e s that might contact f o o d b e f o r e reuse.F I R S T A I D T R E A T M E N T : C o n t a i n s v o l a t i l e p e t r o l e u m d i s t i l l a t e .If s w a l l o w e d , do no t induce vomiting. C a l l phys i c iani m m e d i a t e l y . C h l o r p y r i f o s i s a cho l in e s t e ra s e inhib i tor .A t r o p i n e i s a n t i d o t a l . In case of contact with skin, washwith soap and water. If in eyes, f l u s h with water for 15minutes and get medical at tent ion.DISPOSAL: D i s p o s e o f empty container with regular garbage. Donot reuse.



-•his labe l t r a n s c r i p t service is o f f e r e d by the Pest Management R e g u l a t o r y\qency to prov id e e f f i c i e n t searching for label i n f o r m a t i o n . T h i s service iand this i n f o r m a t i o n do not r e p l a c e the o f f i c i a l hard-copy l a b e l . The PMRAioes not prov ide any guarantee or assurance that the i n f o r m a t i o n obtained-hrough thi s service is accurate, current or correct , and is t h e r e f o r e notl i a b l e f or any l o s s r e s u l t i n g , d i r e c t l y or i n d i r e c t l y , f r o m re l iance upon;his service.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
* R E G U L A T O R Y INFORMATION ON P E S T I C I D E P R O D U C T S ** *
* Produced by* Provided by* * * * * * *

: A g r i c u l t u r e and A g r i - F o o d C a n a d a *:• C a n a d i a n Centre f or Occupat ional H e a l t h and S a f e t y ** * * * * * * * * * * * issue : 96-4 ( N o v e m b e r , 1 9 9 6 ) *

R E G I S T R A T I O N N U M B E R
PRODUCT N A M E
R E G I S T R A N T

*** IDENTIFICATION ***
21578.00
B A N D I T P R E M I S E A E R O S O L S P R A Y
A N I M A X ( C O D E : A M X )
383 S O V E R E I G N RD
LONDON ON
N 6 M 1 A 3
TEL : 519-453-3384

*** REGISTRATION DATA ***
R E G U L A T O R Y S T A T U S
D A T E O F F I R S T R E G I S T R A T I O N
M E T H O D O F A P P L I C A T I O N
L O C A T I O N OF USE
M A R K E T I N G T Y P E
PRODUCT GROUP
PRODUCT T Y P E
F O R M U L A T I O N T Y P E
A E R I A L A P P L I C A T I O N
A N T I M I C R O B I A L / T R A D I T I O N A L GROUP
Y E A R O F N E X T R E - R E G I S T R A T I O N

R E G I S T E R E D
1 9 9 0 . 0 5 . 2 2
R E S I D U A L S P R A Y ( S T R U C T U R A L P E S T C O N T R O L )
D W E L L I N G S
D O M E S T I C
A R T H R O P O D A N D M O L L U S C C O N T R O L S
A C A R I C I D E
I N S E C T I C I D E
P R E S S U R I Z E D P R O D U C T
U N S P E C I F I E D
T R A D I T I O N A L
1995

*** ACTIVE INGREDIENTS ***
I N G R E D I E N T N A M E :

PROPOXUR ( C O D E : B A Y )
G U A R A N T E E D CONTENT : 0.500 %
C H E M I C A L N A M E :

2 - I S O P R O P O X Y P H E N Y L M E T H Y L C A R B A M A T E
CAS R E G I S T R Y N U M B E R : 114-26-1LABEL AVAILABILITY : E n g l i s h Label ava i lab l e

*** A C T I V E INGREDIENTS ***
I N G R E D I E N T N A M E



N - O C T Y L B I C Y C L O H E P T E N E D I C A R B O X I M I D E ( C O D E : M G K )
G U A R A N T E E D C O N T E N T : 0.166 %
C H E M I C A L N A M E :

N - ( 2 - E T H Y L H E X Y L ) B I C Y C L O ( 2 , 2 , 1 ) - 5 - H E P T E N E - 2 , 3 - D I C A R B O X I M I D E
C A S R E G I S T R Y N U M B E R : 113-48-4
I N G R E D I E N T N A M E :

P I P E R O N Y L B U T O X I D E ( C O D E : P B U )
G U A R A N T E E D C O N T E N T : 0.100 %
C H E M I C A L N A M E :

5 - [ 2 - ( 2 - B U T O X Y E T H O X Y ) E T H O X Y M E T H Y L ] - 6 - P R O P Y L - l , 3 - B E N Z O D I O X O L E
C A S R E G I S T R Y N U M B E R : 51-03-6
I N G R E D I E N T N A M E :

P Y R E T H R I N S ( C O D E : P Y R )
G U A R A N T E E D C O N T E N T : 0.050 %
C H E M I C A L N A M E :

2 , 2 - D I M E T H Y L - 3 - ( 2 - M E T H Y L P R O P E N Y L ) C Y C L O P R O P A N E C A R B O X Y L I C A C I D E S T E R W I T H
4 - H Y D R O X Y - 3 - M E T H Y L - 2 - ( 2 , 4 - P E N T A D I E N Y L ) - 2 - C Y C L O P E N T E N - l - O N E

C A S R E G I S T R Y N U M B E R : 121-21-1
*** L A B E L TEXT ***

D O M E S T I C
N E T C O N T E N T S : 3 5 0 g
B A N D I T
P R E M I S E A E R O S O L S P R A Y
Q U I C K K I L L * R E S I D U A L A C T I O NK i l l s Dog and Cat F l e a , American Dog T i c k and Brown Dog T i c k inD w e l l i n g s .
READ T H E LABEL B E F O R E U S I N G
G U A R A N T E E :Pyrethrins 0.050%P i p e r o n y l Butox ide T e c h n i c a l 0.100%Propoxur 0.050%N-Octy l B i c y c l o h e p t e n eDicarbox imide 0.166%
REG. N O . 21578 P . C . P . A C T
D A N G E R
E X T R E M E L Y F L A M M A B L E
E X P L O S I V E
O Z O N E F R I E N D L Y * N O C F C ' S
A N I M A X6 9 Bessemer R d . , Unit 2 7 , L o n d o n , Ontario N 6 E 2 V 6D I R E C T I O N S : S h a k e we l l b e f o r e us ing. H o l d c a n i n u p r i g h tp o s i t i o n and a p p l y as a coarse spray to l o c a l i z e d area wherep e s t s are f o u n d , such as b a s e b o e i r d s , window and door f r a m e s ,s l e e p i n g quarters of p e t s and f l o o r s . B e d d i n g should ber e p l a c e d in a n i m a l s ' quarters a f t e r t r ea tment . DO NOT TREATANIMAL. For crack and crevice areas, a p p l y as a pin s tream,using the ex tens ion tube that is a t tached to the cap and insertinto the ac tuator. T h i s can be used to spray between d i f f e r e n te l ement s o f c on s t ruc t i on , between a p p l i a n c e s and f l o o r s ,openings l e a d i n g t o voids and h o l l o w space s in w a l l s . Ifr e i n f e s t a t i o n occurs, repeat a p p l i c a t i o n s as necessary.
PRECAUTIONS: K E E P OUT OF REACH OF CHILDREN. C o n t e n t s underpressure. Do not p l a c e in hot water or near r a d i a t o r s , stoves



or other sources of heat or store at t empera tur e s over 5 0 o C .H a r m f u l i f s w a l l o w e d , inhaled or absorbed through skin. Avoidcontact with eyes, skin or c l o t h i n g . DO NOT USE ON HUMANS, '
P L A N T S , A N I M A L S , FOOD S T U F F S , FOOD U T E N S I L S , F I S H B O W L S ,
O R A N I M A L F E E D A R E A S . D O N O T U S E A S A " S P A C E S P R A Y . D i s p o s e o fempty containers in regular hou s eho ld garbage. Do not use inf o o d h a n d l i n g or f o o d s torage areas. K e e p c h i l d r e n and p e t saway f r o m tr ea t ed s u r f a c e s unti l dry. Do not spray near f l a m eor spark.F I R S T A I D : C o n t a i n s v o l a t i l e p e t r o l e u m d i s t i l l a t e . C a l lphys i c ian immed ia t e ly . Propoxur is a c h o l i n e s t e r a s e inh ib i t or .A t r o p i n e i s a n t i d o t a l . In case of contact with skin, wash withsoap and water. If in eyes, f l u s h with water for 15 minute s ,get medical a t t en t i on .******************************************
T h i s label transcr ip t service is o f f e r e d by the Pest Management RegulatoryA g e n c y t o p r o v i d e e f f i c i e n t s earching f o r label i n f o r m a t i o n . T h i s serviceand thi s i n f o r m a t i o n do not r e p l a c e the o f f i c i a l hard-copy l a b e l . The PMRAdoes not prov id e any guarantee or assurance that the i n f o r m a t i o n obtainedthrough thi s service is accurate, current or correct, and is t h e r e f o r e notl i a b l e for any los s r e s u l t i n g , d i r e c t l y or i n d i r e c t l y , f r o m rel iance uponthis service.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
* R E G U L A T O R Y I N F O R M A T I O N O N P E S T I C I D E P R O D U C T S ** *
* Produced by : Agri cu l tur e and A g r i - F o o d Canada ** Provided by : C a n a d i a n Centre for Occupat i onal H e a l t h and S a f e t y ** * * * * * * * * * * * * * * * * * * issue : 96-4 ( N o v e m b e r , 1 9 9 6 ) *

R E G I S T R A T I O N N U M B E R
PRODUCT NAME
R E G I S T R A N T

C A N A D I A N A G E N T

*** IDENTIFICATION ***
: 2 1 6 9 2 . 0 0
: SIPHEX 14 DS PET & P R E M I S E PUMP
: J A N S S E N P H A R M A C E U T I C A ( C O D E : J A N )

A T T N : M G R V E T . M E D I C A L A F F A I R S
1-6705 M I L L C R E E K DR.
M I S S I S S A U G A O N
L5N 5R9
TEL : 905-821-9161

: C C L I N D U S T R I E S I N C . ( C O D E : C C N )
190 L A K E DR. W.
AJAX ON
L 1 S 4 Y 2
TEL : 905-619-1094

*** REGISTRATION DATA ***
R E G U L A T O R Y S T A T U S
D A T E O F F I R S T R E G I S T R A T I O N
M E T H O D OF A P P L I C A T I O N

L O C A T I O N O F U S E

R E G I S T E R E D
1990.10.16
C O N T A C T S P R A Y ( S T R U C T U R A L P E S T C O N T R O L )
R E S I D U A L S P R A Y ( S T R U C T U R A L P E S T C O N T R O L )
T O P I C A L A P P L I C A T I O N
D O M E S T I C P E T S



M A R K E T I N G T Y P E
P R O D U C T GROUP
PRODUCT T Y P E
F O R M U L A T I O N T Y P E
A E R I A L A P P L I C A T I O N
A N T I M I C R O B I A L / T R A D I T I O N A L GROUP
Y E A R O F N E X T R E - R E G I S T R A T I O N

D W E L L I N G S
D O M E S T I C
A R T H R O P O D A N D M O L L U S C C O N T R O L S
A C A R I C I D E
I N S E C T I C I D E
S O L U T I O N
U N S P E C I F I E D
T R A D I T I O N A L
1995

* * * A C T I V E I N G R E D I E N T S * * *
I N G R E D I E N T N A M E :

N - O C T Y L B I C Y C L O H E P T E N E D I C A R B O X I M I D E ( C O D E : M G K )
GUARANTEED CONTENT :: 0.168 %
C H E M I C A L N A M E :

N - ( 2 - E T H Y L H E X Y L ) B I C Y C L O ( 2 , 2 , 1 ) - 5 - H E P T E N E - 2 , 3 - D I C A R B O X I M I D E
CAS R E G I S T R Y N U M B E R : 113-48-4
LABEL AVAILABILITY :: E n g l i s h Labe l a v a i l a b l e

*** A C T I V E INGREDIENTS ***
I N G R E D I E N T N A M E :

J > I P E R O N Y L B U T O X I D E ( C O D E : P B U )
G U A R A N T E E D CONTENT : 0.100 %
C H E M I C A L N A M E :

5 - [ 2 - ( 2 - B U T O X Y E T H O X Y ) E T H O X Y M E T H Y L ] - 6 - P R O P Y L - l , 3 - B E N Z O D I O X O L E
CAS R E G I S T R Y N U M B E R : 51-03-6
I N G R E D I E N T N A M E :

P E R M E T H R I N ( C O D E : P F L )
GUARANTEED CONTENT : 0.050 %
C H E M I C A L N A M E :

3 - P H E N O X Y B E N Z Y L ( 1 R S , 3 R S ) - ( 1 R S , 3
SR) -3- (2 , 2 - D I C H L O R O V I N Y L ) -2 , 2 - D I M E T H Y L - C Y C L O P R O P A N E C A R B O X Y L A T E

C A S R E G I S T R Y N U M B E R : 52645-53-1
I N G R E D I E N T N A M E :

P Y R E T H R I N S ( C O D E : P Y R )
G U A R A N T E E D C O N T E N T : 0.106 %
C H E M I C A L N A M E :

2 / 2 - D I M E T H Y L - 3 - ( 2 - M E T H Y L P R O P E N Y L ) C Y C L O P R O P A N E C A R B O X Y L I C A C I D E S T E R W I T H
4 - H Y D R O X Y - 3 - M E T H Y L - 2 - ( 2 , 4 - P E N T A D I E N Y L ) - 2 - C Y C L O P E N T E N - l - O N EC A S R E G I S T R Y N U M B E R : 121-21-1

*** L A B E L T E X T ***

90.10.16
S i p h e x * 14 DSPet and Premise PumpC o n t a c t a n d R e s i d u a l F l e a & T i c k S p r a yK i l l s F l e a s and T i c k s on Dogs and C a t s , S u c h as Ameri can Dogand Cat F l e a , Ameri can ( D o g & Brown) T i c k .

D O M E S T I C
G U A R A N T E E :Pyrethrins 0.106%Piperonyl bu tox ide • 0.100%



N - O c t y l b i c y c l o h e p t e n e d i c a r b o x i m i d e 0.168%
Permethrin 0.050%

N E T C O N T E N T S
450 mL .

S H A K E W E L L B E F O R E U S I N G
Reg. N o . 2 1 6 9 2 P . C . P . A c t

READ L A B E L BEFORE U S I N G
KEEP OUT OF REACH

O F C H I L D R E N
C A U T I O N F L A M M A B L E

J A N S S E N
P H A R M A C E U T I C A

6705 M I L L C R E E K D R I V E
M I S S I S S A U G A , O N T A R I O L 5 N 5 M 4Distr ibu t ed by

M T C P H A R M A C E U T I C A L S
S H A K E

W E L LD I R E C T I O N S : S h a k e we l l b e f o r e us ing. H o l d container i n u p r i g h tp o s i t i o n 25 to 30 cm f r o m pet and spray entire body b eg inn ing atta i l and working t owards the head. Do not spray f a c e , eyes orscrotum. As you spray , f l u f f the hair so that spray wi l lpene tra t e to the skin, but spray only unti l hair is d a m p - notwet.. S p r a y t i ck s d i r e c t l y . A l s o spray bed and l i v i n g quartersif needed. Repeat as necessary. Do NOT use on nursing p u p p i e sor k i t t en s under 8 weeks of age or on nursing f e m a l e s . Do notspray more than once a week. C o n s u l t ve ter inarian b e f o r e usingon pregnant an imal s . Do not use on sick animal s or an imal s underdrug or other p e s t i c i d e treatment.
PRECAUTIONS: K E E P OUT OF R E A C H OF C H I L D R E N . Dis con t inue use i fdermal or nasal i r r i t a t i on d e v e l o p s . Do not use near f i s h , f o o dor f o o d s t u f f s . Avoid i n h a l a t i o n of spray. Avoid skin contact bywearing rubber g love s . W a s h hands a f t e r use. Do not reusecontainer. D i s p o s e of empty container in regular hous eho ldgarbage.F I R S T A I D : I f sprayed i n eyes, f l u s h with c l ean water. I firri tat ion p e r s i s t s , obtain medical a t t en t i on . I f a c c i d e n t a l l ys w a l l o w e d , obtain medi ca l a t t e n t i o n at once.* T r a d e m a r k

O Z O N E F R I E N D L Y
N O C F C ' S******************************************

T h i s labe l t r a n s c r i p t service i s o f f e r e d by the Pest Management R e g u l a t o r yA g e n c y t o p r o v i d e e f f i c i e n t s earching f o r label i n f o r m a t i o n . T h i s serviceand this i n f o r m a t i o n do not r e p l a c e the o f f i c i a l hard- copy l a b e l . The PMRAdoes not p r o v i d e any guarantee or assurance that the i n f o r m a t i o n obtainedthrough this service is accurate, current or correct, and is t h e r e f o r e notl i a b l e f or any l o s s r e s u l t i n g , d i r e c t l y or i n d i r e c t l y , f r o m r e l iance uponthis service.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
* R E G U L A T O R Y I N F O R M A T I O N O N P E S T I C I D E P R O D U C T S ** *
* Produced by : A g r i c u l t u r e and A g r i - F o o d Canada *



* P r o v i d e d b y : C a n a d i a n C e n t r e f o r O c c u p a t i o n a l H e a l t h a n d S a f e t y* * * * * * * * * * * * * * * * * * * I s s u e : 96-4 ( N o v e m b e r , 1 9 9 6 )
**

*** IDENTIFICATION ***
R E G I S T R A T I O N N U M B E R
P R O D U C T N A M E
R E G I S T R A N T

2 1 7 6 2 . 0 0
Z O D I A C E N D A L S E C T P R E M I S E F L E A S P R A Y
S A N D O Z AGRO C A N A D A I N C . ( C O D E : S D Z )
S U I T E 3 0 2 , P L A Z A 4
2000 A R G E N T I A R D .
M I S S I S S A U G A O N
L5N 1W1
TEL : 905-821-7850

*** REGISTRATION DATA ***
R E G U L A T O R Y S T A T U S
D A T E O F F I R S T R E G I S T R A T I O N
M E T H O D O F A P P L I C A T I O N
L O C A T I O N O F U S E
M A R K E T I N G T Y P E
P R O D U C T GROUP
P R O D U C T T Y P E
F O R l T O L A T I O N T Y P E
AERIAL A P P L I C A T I O N
A N T I M I C R O B I A L / T R A D I T I O N A L GROUP
Y E A R O F N E X T R E - R E G I S T R A T I O N

R E G I S T E R E D
1 9 9 0 . 0 7 . 2 7
C O N T A C T S P R A Y ( S T R U C T U R A L P E S T C O N T R O L )
R E S I D U A L S P R A Y ( S T R U C T U R A L P E S T C O N T R O L )
D W E L L I N G S
D O M E S T I C
A R T H R O P O D A N D M O L L U S C C O N T R O L S
I N S E C T I C I D E
S O L U T I O N
U N S P E C I F I E D
T R A D I T I O N A L
1998

*** A C T I V E INGREDIENTS ***
I N G R E D I E N T N A M E :

C H L O R P Y R I F O S ( C O D E : D U B )
G U A R A N T E E D C O N T E N T : 0 .225 %
C H E M I C A L N A M E :

0 - 0 - D I E T H Y L O - 3 , 5 , 6 - T R I C H L O R O - 2 - P Y R I D Y L P H O S P H O R O T H I O A T E
C A S R E G I S T R Y N U M B E R : 2921-88-2LABEL A V A I L A B I L I T Y : E n g l i s h Label a v a i l a b l e

*** ACTIVE INGREDIENTS ***
I N G R E D I E N T N A M E :

M E T H O P R E N E ( C O D E : M P R )
G U A R A N T E E D CONTENT : 0.007 %
C H E M I C A L N A M E :

I S O P R O P Y L ( E , E ) l l - M E T H O X Y - 3 , 7 , l l - T R I M E T H Y L - 2 , 4 - D O D E C A D I E N O A T E
C A S R E G I S T R Y N U M B E R : 4 0 5 9 6 - 6 9 - 8

*** LABEL TEXT ***

9 3 . 0 9 . 2 1
Z O D I A C ( R )E N D A L S E C T ( T M )P R E M I S E " F L E A S P R A YK I L L S A D U L T A N D P R E - A D U L T F L E A SKEEP OUT OF REACH OF CHILDRENR E A D T H E L A B E L B E F O R E U S I N G



D O M E S T I C
G U A R A N T E E : ( S ) - M e t h o p r e n e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 . 0 0 7 %C h l o r p y r i f o s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 .225%

R E G . N O . : 21762 P . C . P . A C T
946 mL

S A N D O Z AGRO C A N A D A , I N C .
S U I T E 302 , P L A Z A 4 , 2000 A R G E N T I A R D .

M I S S I S S A U G A , O N T . L 5 N 1 W 1
ENDALSECT P R E M I S E FLEA SPRAY is a contact and re s idual crack andcrevice and s u r f a c e s pray . It contains a unique combinat ion ofi n g r e d i e n t s that k i l l s both adu l t and p r e - a d u l t dog and c a t f l e a s .It k i l l s f l e a s h i d d e n in c a r p e t s , rugs, f u r n i t u r e and p e tb e d d i n g . One treatment gives continuous p r o t e c t i o n againstp r e - a d u l t f l e a s f o r 6 months. Direct a p p l i c a t i o n o f E N D A L S E C TPREMISE FLEA SPRAY to the insect a l s o k i l l s Amer i can brown andAmerican dog t i c k s , cockroaches , an t s , s p i d e r s , c r i cke t s ,s i l v e r f i s h , earwigs and p i l l b u g s . It leaves no bad smell and nos t i cky mess. Because of the l o n g term f l e a control p r o v i d e d byE N D A L S E C T P R E M I S E F L E A S P R A Y , regular u s e o f this product wi l lreduce th e need f or t o p i c a l treatment o f p e t s f or e c t o p a r a s i t e s .
D I R E C T I O N S F O R U S E :
S H A K E W E L L BEFORE U S I N G :F o r e f f e c t i v e f l e a control a d j u s t t h e spray n o z z l e t o create af i n e spray and a p p l y u n i f o r m l y without w e t t i n g f u r n i t u r e andc a r p e t i n g . T h o r o u g h a p p l i c a t i o n s produce a c oa t ing which w i l lvapor i z e into cracks and crevices f or insect c on tro l . Ifr e - i n f e s t a t i o n s occur, repeat a p p l i c a t i o n . Provide adequatev e n t i l a t i o n a f t e r use and keep p e t s and c h i l d r e n away f r o ms u r f a c e until dry. T h o r o u g h l y treat cracks and crevices,baseboards , underneath f u r n i t u r e , l o c a l i z e areas o f f l o o r s andf l o o r coverings ( s p o t treatment o n l y ) and other p l a c e s wheref l e a s a r e f o u n d .
P R E C A U T I O N A R Y S T A T E M E N T S :H a r m f u l i f swa l l owed or absorbed through skin. Avoid brea th ingspray. Avoid contact with skin, eyes or c l o t h i n g . W a s h
thoroughly a f t e r h a n d l i n g . DO NOT ALLOW CHILDREN OR P E T S TO WALK
ON T R E A T E D S U R F A C E S UNTIL C O M P L E T E L Y DRY. DO NOT SPRAY ON
A N I M A L S , H U M A N S , P L A N T S , F O O D S T U F F S , FOOD U T E N S I L S , F I S H B O W L S O R
A N I M A L F E E D A R E A S . D O N O T C O N T A M I N A T E F O O D S T U F F S . Remove a l lp e t s and cover f i s h bowls b e f o r e s p r a y i n g . Do not use as a spacespray. Do not use in areas of f o o d p r o c e s s i n g p l a n t s ,re s taurants , etc. where f o o d i s c o m m e r c i a l l y p r e p a r e d , proc e s s edor e xpo s ed . Do not use in serving areas where f o o d is e x p o s e d .T h o r o u g h l y wash a l l s u r f a c e s that might contact f o o d b e f o r ere-use.F I R S T A I DIf s w a l l o w e d : Drink 1 or 2 g l a s s e s of water and induce vomit ingby touching f i n g e r to back of throat. N e v e r give anything bymouth to an unconscious or convul s ing person. S e e k medicala t t en t i on i m m e d i a t e l y . If on skin: Remove contaminated c l o t h i n gand wash a f f e c t e d areas with s oap and water. If in eyes: F l u s heyes with p l e n t y o f water. I f i r r i t a t i o n p e r s i s t s , ca l lphys i c ian .T O X I C O L O G I C A L I N F O R M A T I O N : C h l o r p y r i f o s i s a c ho l in e s t e ra s einhibi tor. A t r o p i n e s u l f a t e by i n j e c t i o n i s a n t i d o t a l only i fsymptoms of cho l ine s t e ra s e inhib i t i on are pre s en t .

S T O R A G E A N D D I S P O S A L :
STORE I N O R I G I N A L C O N T A I N E R , A W A Y FROM C H I L D R E N . Protect f r o m



f r e e z i n g or h igh t e m p e r a t u r e s . Do not reuse e m p t y container.W r a p empty container and p l a c e in hou s eho ld garbage .Z O D I A C is a r eg i s t er ed t rademark and ENDALSECT is a t r a d e m a r k
o f S a n d 6 z L t d .
H O T L I N E : 1-800-688-7378 '******************************************
T h i s l ab e l t r a n s c r i p t service i s o f f e r e d by the Pest M a n a g e m e n t R e g u l a t o r yA g e n c y t o p r o v i d e e f f i c i e n t s ear ch ing f o r l ab e l i n f o r m a t i o n . T h i s serviceand t h i s i n f o r m a t i o n do no t r e p l a c e th e o f f i c i a l h a r d - c o p y l a b e l . The PMRAdoes not prov ide any guarantee or assurance that the i n f o r m a t i o n obtainedthrough th i s service is accurate , current or correc t , and is t h e r e f o r e notl i a b l e f o r a n y l o s s r e s u l t i n g , d i r e c t l y o r i n d i r e c t l y , f r o m r e l ianc e uponth i s service.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
* R E G U L A T O R Y I N F O R M A T I O N O N P E S T I C I D E P R O D U C T S ** *
* Produced by* Provided by* * * * * *

A g r i c u l t u r e and A g r i - F o o d C a n a d a *C a n a d i a n Centre f o r Occupat ional H e a l t h a n d S a f e t y ** * * * * * * * * * * * * issue : 96-4 ( N o v e m b e r , 1 9 9 6 ) *
*** IDENTIFICATION ***

R E G I S T R A T I O N N U M B E R
P R O D U C T N A M E
R E G I S T R A N T

C A N A D I A N A G E N T

21917.00
S I P H E X 3 0 C A R P E T & P R E M I S E PUMP I N S E C T I C I D E
J A N S S E N P H A R M A C E U T I C A ( C O D E : J A N )
A T T N : M G R V E T . M E D I C A L A F F A I R S
1-6705 M I L L C R E E K DR.

M I S S I S S A U G A O N
L5N 5R9
TEL : 905-821-9161
C C L I N D U S T R I E S I N C .
190 L A K E DR. W.
AJAX ON
L 1 S 4 Y 2
TEL : 905-619-1094

*** R E G I S T R A T I O N D A T A ***

( C O D E : C C N )

R E G U L A T O R Y S T A T U S
D A T E O F F I R S T R E G I S T R A T I O N
M E T H O D O F A P P L I C A T I O N
L O C A T I O N O F U S E
M A R K E T I N G T Y P E
P R O D U C T GROUP
P R O D U C T T Y P E
F O R M U L A T I O N T Y P E
A E R I A L A P P L I C A T I O N
A N T I M I C R O B I A L / T R A D I T I O N A L GROUP
Y E A R O F N E X T R E - R E G I S T R A T I O N

R E G I S T E R E D
1 9 9 2 . 0 9 . 1 5
C O N T A C T S P R A Y ( S T R U C T U R A L P E S T C O N T R O L )
R E S I D U A L S P R A Y ( S T R U C T U R A L P E S T C O N T R O L )
D W E L L I N G S
OUTDOOR S U R F A C E S O F B U I L D I N G S
D O M E S T I C
A R T H R O P O D A N D M O L L U S C C O N T R O L S
A C A R I C I D E
I N S E C T I C I D E
S O L U T I O N
U N S P E C I F I E D
T R A D I T I O N A L1997



* * * A C T I V E I N G R E D I E N T S * * *
iI N G R E D I E N T N A M E :

D - T R A N S A L L E T H R I N ( C O D E : A L M ) •
G U A R A N T E E D C O N T E N T : 0.050 %
C H E M I C A L N A M E :

( 1 R S ) - 3 - A L L Y L - 2 - M E T H Y L - 4 - O X O C Y C L O P E N T - 2 - E N Y L ( 1 R ) - T R A N S - C H R Y S A N T H E M A T E
C A S R E G I S T R Y N U M B E R : 584-79-2LABEL A V A I L A B I L I T Y : E n g l i s h Labe l a v a i l a b l e

* * * A C T I V E I N G R E D I E N T S * * *
I N G R E D I E N T N A M E :

C H L O R P Y R I F O S ( C O D E : D U B )
GUARANTEED CONTENT : 0.500 %
C H E M I C A L N A M E :

0 - 0 - D I E T H Y L 0-3 , 5 , 6 - T R I C H L O R O - 2 - P Y R I D Y L P H O S P H O R O T H I O A T E
CAS R E G I S T R Y N U M B E R : 2921-88-2
I N G R E D I E N T N A M E :

N - O C T Y L B I C Y C L O H E P T E N E D I C A R B O X I M I D E ( C O D E : M G K )
GUARANTEED CONTENT : 0.400 %
C H E M I C A L N A M E :

- N - ( 2 - E T H Y L H E X Y L ) B I C Y C L O ( 2 , 2 , 1 ) - 5 - H E P T E N E - 2 , 3 - D I C A R B O X I M I D E
CAS REGISTRY N U M B E R : 113-48-4

*** LABEL T E X T ***

92.09 .15
S I P H E X * 3 0

C A R P E T A N D P R E M I S E PUMP I N S E C T I C I D E
V A P O R I S A T E U R I N S E C T I C I D E POUR T A P I S E T S U R F A C E

C O N T A C T A N D R E S I D U A L CARPET A N D P R E M I S E S P R A Y S P O T T R E A T M E N T
T R A I T E M E N T L O C A L POUR T A P I S E T S U R F A C E Q U I A G I T P A R C O N T A C T E T

P A R E F F E T R E S I D U E L
A S P O T T R E A T M E N T I N S E C T I C I D E T H A T K I L L S F L E A S , A N T S , C A R P E T

B E E T L E S , C R I C K E T S , E A R W I G S , M I L L I P E D E S , C O C K R O A C H E S ,
S I L V E R F I S H , S O W B U G S , S P I D E R S A N D BROWN D O G T I C K S .

U N T R A I T E M E N T D ' I N S E C T I C I D E A L ' E N D R I O T P R E C I S D E T R U I T P U C E S ,
F O U R M I S , A N T H R E N E S D E T A P I S , G R I L L O N S , P E R C E - O R E I L L E S , M I L L E -

P A T T E S , B L A T T E S , L E P I S M E S , P U N A I S E S , A R A I G N E E S E T
T I Q U E S B R U N E S .

D O M E S T I C / D O M E S T I Q U E
G U A R A N T E E / G A R A N T I E :

D - T R A N S ALLETHRIN. ..................... 0 . 050%
N - O C T Y L B I C Y C L O H E P T E N E C A R B O X I M I D E . . . . . 0 . 400%
C H L O R P Y R I F O S . ......................... .0.500%

N E T C O N T E N T S 1 L C O N T E N U N E T
S H A K E W E L L BEFORE U S I N G / B I E N A G I T E R L E C Q N T E N A N T

REG. NO. 21917 PCP ACT
N O . D ' E N R . 21917 L . P . A .

READ LABEL BEFORE U S I N G / L I R E L ' E T I Q U E T T E A V A N T L ' E M P L O I
KEEP OUT OF REACH OF C H I L D R E N

' • C O N S E R V E R HORS DE PORTEE DES ENFANTS
J A N S S E N P H A R M A C E U T I C A

6705 M I L L C R E E K D R I V E , M I S S I S S A U G A , O N T A R I O L 5 N 5 M 4
S I P H E X * 3 0 CARPET A N D P R E M I S E P U M P I S F O R M U L A T E D F O R U S E A S A -



S P O T O R C R A C K A N D C R E V I C E T R E A T M E N T T O C O N T R O L I N S E C T S L I S T E D
O N T H E F R O N T P A N E L .I N b o O R U S E : F o r spo t treatment o f f l o o r s a n d f l o o r coveringsi n c l u d i n g c a r p e t s and b r o a d l o o m as we l l as cracks, crevices ,b a s e b o a r d s , undernea th f u r n i t u r e and e q u i p m e n t , around garbagecontainers , l o c a l i z e d areas o f f l o o r s a n d f l o o r c o v e r i n g s ( s p o ttreatment o n l y ) where insect h a b i t a t .O U T D O O R U S E : S p r a y o u t s i d e s u r f a c e s o f screens, d o o r s , windowf r a m e s , f o u n d a t i o n s , p a t i o s , l i g h t f i x t u r e s a n d other p l a c e swhere insect may a l i g h t , or c o n g r e g a t e and enter.D I R E C T I O N S : S H A K E C O N T A I N E R W E L L . H o l d container u p r i g h ta p p r o x i m a t e l y 30cm.' f r o m s u r f a c e being sprayed and spray untilwet. T e s t a sma l l in c on sp i cuou s area o f carpet for co lourf a s t n e s s . T h o r o u g h a p p l i c a t i o n s p roduc e a c oa t ing which w i l lvapour i z e into cracks and crevices f or insect c on tro l . Ifr e i n f e s t a t i o n s occur, repeat a p p l i c a t i o n s . P R O V I D E A D E Q U A T E
V E N T I L A T I O N A F T E R I N D O O R U S E . K E E P P E T S A N D C H I L D R E N A W A Y
U N T I L R E S I D U E I S D R Y .
P R E C A U T I O N S : K E E P O U T O F R E A C H O F C H I L D R E N . H a r m f u l i fs w a l l o w e d , inha l ed or absorbed through skin. A v o i d contactwith eyes, skin o r c l o t h i n g . D O N O T U S E O N H U M A N S , P L A N T S ,
A N I M A L S , FOOD S T U F F , F O O D U T E N S I L S , F I S H B O W L S O R A N I M A L F E E D
A R E A S . DO NOT USE AS A S P A C E S P R A Y . DO NOT CONTAMINATEFOODSTUFFS. Do not use in areas where f o o d i s h a n d l e d ,p r e p a r e d or s t ored . May cause skin a n d / o r eye i r r i t a t i o n .Product is very toxic to f i s h . Do not contaminate water byimproper use or d i s p o s a l .F I R S T A I D T R E A T M E N T : I f s w a l l o w e d , contact p h y s i c i a ni m m e d i a t e l y . C h l o r p y r i f o s i s a cho l ine s t e ra s e inhibi tor.A t r o p i n e i s a n t i d o t a l . In case of contact with the skin, washwith s oap and water. If in eyes, f l u s h wi th water 15 minute s ,get medical a t t e n t i o n .D I S P O S A L : W h e n conta iner i s e m p t y , d i s p o s e i n hou s eho ldgarbage.******************************************
T h i s labe l t r a n s c r i p t service i s o f f e r e d by the Pest Management R e g u l a t o r yAgency t o prov ide e f f i c i e n t searching f or label i n f o r m a t i o n . T h i s serviceand thi s i n f o r m a t i o n do no t r e p l a c e the o f f i c i a l hard- copy l a b e l . The PMRAdoes not p r o v i d e any guarantee or assurance that the i n f o r m a t i o n obtainedthrough this service is accurate, current or correct, and is t h e r e f o r e notl i a b l e f o r a n y l o s s r e s u l t i n g , d i r e c t l y o r i n d i r e c t l y , f r o m r e l i anc e uponthi s service.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
* R E G U L A T O R Y I N F O R M A T I O N O N P E S T I C I D E P R O D U C T S ** *
* Produced by : A g r i c u l t u r e and A g r i - F o o d Canada - ** Provided by : C a n a d i a n Centr e for Occupat i onal H e a l t h and S a f e t y ** * * * * * * * * * * * * * * * * * * issue : 96-4 ( N o v e m b e r , 1 9 9 6 ) *

*** IDENTIFICATION ***
R E G I S T R A T I O N N U M B E R : 22970.00
PRODUCT N A M E : O U R B P v A N D F L E A & T I C K P R E M I S E S P R A Y



R E G I S T R A N T : O U R BRAND M A N U F A C T U R I N G I N C . ( C O D E : O U R )
5300 F A I R V I E W S T .
B U R L I N G T O N ON '
L 7 L 5 N 5
TEL : 416-639-7535

C A N A D I A N A G E N T : W I L S O N L A B O R A T O R I E S I N C . ( C O D E : W I L )
3 6 H E A D S T .
DUNDAS ON
L 9 H 3 H 3
TEL : 9 0 5 - 6 3 9 - 7 5 3 5

*** REGISTRATION DATA ***
R E G U L A T O R Y S T A T U S : R E G I S T E R E D
D A T E O F F I R S T R E G I S T R A T I O N : 1 9 9 3 . 0 6 . 1 8
M E T H O D O F A P P L I C A T I O N : R E S I D U A L S P R A Y ( S T R U C T U R A L P E S T C O N T R O L )
L O C A T I O N O F U S E : D W E L L I N G S

OUTDOOR S U R F A C E S O F B U I L D I N G S
O U T D O O R L I V I N G A R E A S

M A R K E T I N G T Y P E
P R O D U C T GROUP
PRODUCT T Y P E
F O R M U L A T I O N T Y P E
A E R I A L A P P L I C A T I O N
A N T I M I C R O B I A L / T R A D I T I O N A L GROUP
Y E A R O F N E X T R E - R E G I S T R A T I O N

D O M E S T I C
A R T H R O P O D A N D M O L L U S C C O N T R O L S
A C A R I C I D E
I N S E C T I C I D E
S O L U T I O N
U N S P E C I F I E D
T R A D I T I O N A L .
1998

*** A C T I V E INGREDIENTS ***
I N G R E D I E N T N A M E :

D - T R A N S A L L E T H R I N ( C O D E : A L M )
G U A R A N T E E D CONTENT : 0.500 %
C H E M I C A L N A M E :

( 1 R S ) - 3 - A L L Y L - 2 - M E T H Y L - 4 - O X O C Y C L O P E N T - 2 - E N Y L ( 1 R ) - T R A N S - C H R Y S A N T H E M A T E
CAS R E G I S T R Y N U M B E R : 584-79-2LABEL A V A I L A B I L I T Y : E n g l i s h Label a v a i l a b l e

*** A C T I V E INGREDIENTS ***
I N G R E D I E N T N A M E :

C H L O R P Y R I F O S ( C O D E : D U B )
GUARANTEED CONTENT : 0.500 %
C H E M I C A L N A M E :

0 - 0 - D I E T H Y L O - 3 , 5 , 6 - T R I C H L O R O - 2 - P Y R I D Y L P H O S P H O R O T H I O A T E
C A S R E G I S T R Y N U M B E R : 2921-88-2
I N G R E D I E N T N A M E :

N - O C T Y L B I C Y C L O H E P T E N E D I C A R B O X I M I D E ( C O D E : M G K )
GUARANTEED CONTENT : 0.400 %
C H E M I C A L N A M E :

N - ( 2 - E T H Y L H E X Y L ) B I C Y C L O ( 2 , 2 , 1 ) - 5 - H E P T E N E - 2 , 3 - D I C A R B O X I M I D E
CAS R E G I S T R Y N U M B E R : 113-48-4

*** LABEL T E X T ***

93.06.18



OUR B R A N D
R E A D Y - T O - U S E

» * I N D O O R & O U T D O O RF l e a a n d T i c k Premise S p r a y
A C O N T A C T A N D R E S I D U A L C R A C K , C R E V I C E A N D S U R F A C E S P R A Y

K I L L S A M E R I C A N ( B R O W N A N D D O G ) T I C K S , A M E R I C A N
D O G A N D C A T F L E A S A N D O T H E R C R A W L I N G I N S E C T S

I N S I D E A N D O U T S I D E T H E H O M E
D O M E S T I C

R E G . N O . 2 2 9 7 0 P . C . P A C T
G U A R A N T E E : D-Trans A l l e t h r i n 0.050%N - O c t y l B i c y c l o h e p t e n e D i c a r b o x i m i d e 6 .400%C h l o r p y r i f o s 0.500%

READ T H E L A B E L B E F O R E U S I N GT h e Produc t with a L i t t l e H e a r t B u i l t Right I nM a n u f a c t u r e d f o r :
O U R B R A N D M A N U F A C T U R I N G I N C .B u r l i n g t o n , Ont. L 7 L 5 N 5For use as a spot or crack and crevice treatment to controlAmeri can D o g a n d C a t F l e a s , A m e r i c a n (Brown a n d D o g ) T i c k s ,Earwig s , A n t s , C o c k r o a c h e s , S p i d e r s , S o w b u g s , C r i c k e t sM i l l i p e d e s , S i l v e r f i s h a n d C a r p e t B e e t l e s .I N D O O R U S E : T h o r o u g h l y treat cracks, crevices, b a s e b o a r d s ,underneath f u r n i t u r e and e q u i p m e n t , around garbage c on ta iner s ,l o c a l i z e d areas o f f l o o r s and f l o o r coverings and other p l a c e swhere insec t s h a b i t a t .OUTDOOR U S E : S p r a y ou t s ide s u r f a c e s o f screens, door s , windowf r a m e s , f o u n d a t i o n s , p a t i o s , l i g h t f i x t u r e s a n d other p l a c e swhere insect s may a l i g h t , or c o n g r e g a t e and enter.D I R E C T I O N S : A p p l y with t h e hand t r i g g e r sprayer a t t a c h e d .A d j u s t n o z z l e f o r a coarse w e t t i n g spray. H o l d containera p p r o x i m a t e l y 30 cm f r o m s u r f a c e be ing sprayed and s p r a y unti lwet. T h o r o u g h a p p l i c a t i o n s p r o d u c e a c o a t i n g which w i l lvapourize into cracks and crevices f o r insect c o n t r o l . Ifr e i n f e s t a t i o n s occur, repeat a p p l i c a t i o n s as neces sary. Prov id eadequate v e n t i l a t i o n a f t e r indoor use. K E E P P E T S A N D C H I L D R E N

A W A Y FROM S U R F A C E U N T I L D R Y .
P R E C A U T I O N : K E E P O U T O F R E A C H O F C H I L D R E N . H a r m f u l i fs w a l l o w e d , i n h a l e d , or absorbed through skin. A v o i d contact with
eyes, skin o r c l o t h i n g . D O N O T U S E O N H U M A N S , P L A N T S , A N I M A L S ,
F O O D S T U F F , F O O D U T E N S I L S , F I S H B O W L S O R A N I M A L F E E D A R E A S . D O
N O T U S E A S A S P A C E S P R A Y . D O N O T C O N T A M I N A T E F O O D S T U F F S . D o n o tuse in any area where f o o d may be e x p o s e d . Do not use in bulkf o o d s torage areas. Do not use in c u p b o a r d s where f o o d orcooking u t e n s i l s are s t o r ed . In homes or d w e l l i n g s , remove orcover a l l e x p o s e d f o o d and cooking u t e n s i l s b e f o r e s p r a y i n g .T h o r o u g h l y wash a l l s u r f a c e s that might contact f o o d b e f o r ereuse.F I R S T A I D : C o n t a i n s v o l a t i l e p e t r o l e u m d i s t i l l a t e . I fs w a l l o w e d , do no t induce vomi t ing . C a l l p h y s i c i a n i m m e d i a t e l y .In case of contact with the skin, wash with soap and water. Ifin eyes, f l u s h with water for 15 minut e s , get med i ca l a t t e n t i o n .T O X I C O L O G I C A L I N F O R M A T I O N : C h l o r p y r i f o s i s a c h o l i n e s t e r a s einhibi tor. A t r o p i n e i s a n t i d o t a l .DISPOSAL: D i s p o s e o f e m p t y container with r egu lar garbage. Donot reuse.******************************************
T h i s labe l t ran s cr ip t service i s o f f e r e d by the Pest Management Regulatory



A g e n c y t o p r o v i d e e f f i c i e n t s earching f o r lab e l i n f o r m a t i o n . T h i s serviceand th i s i n f o r m a t i o n do no t r e p l a c e the o f f i c i a l hard- copy l a b e l . The PMRAdoes not p r o v i d e any guarantee or assurance that the i n f o r m a t i o n o b t a i n e d fthrough th i s service is accurate, current or correct , and is t h e r e f o r e notl i a b l e f or any l o s s r e s u l t i n g , d i r e c t l y or i n d i r e c t l y , f r o m re l iance uponth i s service.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
* R E G U L A T O R Y I N F O R M A T I O N O N P E S T I C I D E P R O D U C T S ** *
* Produced by : A g r i c u l t u r e and A g r i - F o o d Canada ** Prov id ed by : C a n a d i a n C e n t r e for O c c u p a t i o n a l H e a l t h and S a f e t y ** * * * * * * * * * * * * * * * * * * I s s u e : 96-4 ( N o v e m b e r , 1 9 9 6 ) *

*** IDENTIFICATION ***
R E G I S T R A T I O N N U M B E R
P R O D U C T N A M E
R E G I S T R A N T

23075 .00
Z O D I A C E N D A L S E C T ( T M ) P R E M I S E P L U S F L E A S P R A Y
S A N D O Z AGRO C A N A D A I N C . ( C O D E : S D Z )
S U I T E 3 0 2 , P L A Z A 4
2000 A R G E N T I A R D .
M I S S I S S A U G A O N
L5N 1W1
TEL : 905-821-7850

*** REGISTRATION DATA ***
R E G U L A T O R Y S T A T U S
D A T E O F F I R S T R E G I S T R A T I O N
M E T H O D O F A P P L I C A T I O N
L O C A T I O N O F U S E
M A R K E T I N G T Y P E
PRODUCT GROUP
PRODUCT T Y P E

F O R M U L A T I O N T Y P E
A E R I A L A P P L I C A T I O N
A N T I M I C R O B I A L / T R A D I T I O N A L GROUP
Y E A R O F N E X T R E - R E G I S T R A T I O N

R E G I S T E R E D
1 9 9 3 . 0 6 . 2 8
C O N T A C T S P R A Y ( S T R U C T U R A L P E S T C O N T R O L )
R E S I D U A L S P R A Y ( S T R U C T U R A L P E S T C O N T R O L )
D W E L L I N G S
D O M E S T I C
A R T H R O P O D A N D M O L L U S C C O N T R O L S
A C A R I C I D E
I N S E C T G R O W T H R E G U L A T O R
I N S E C T I C I D E
S O L U T I O N
U N S P E C I F I E D
T R A D I T I O N A L
1998

*** ACTIVE INGREDIENTS ***
I N G R E D I E N T N A M E :

M E T H O P R E N E ( C O D E : M P R )
GUARANTEED CONTENT : 0.007 %
C H E M I C A L N A M E :

I S O P R O P Y L ( E , E ) l l - M E T H O X Y - 3 , 7 , l l - T R I M E T H Y L - 2 , 4 - D O D E C A D I E N O A T E
C A S R E G I S T R Y N U M B E R : 40596-69-8LABEL A V A I L A B I L I T Y . . : E n g l i s h Label a v a i l a b l e

*** ACTIVE INGREDIENTS ***



I N G R E D I E N T N A M E :
P E R M E T H R I N ( C O D E : P F L )

G U A R A N T E E D C O N T E N T : 0 .250 %
C H E M I C A L N A M E :

3 - P H E N O X Y B E N Z Y L ( 1 R S , 3 R S ) - ( 1 R S , 3
S R ) - 3 - ( 2 , 2 - D I C H L O R O V I N Y L ) - 2 , 2 - D I M E T H Y L - C Y C L O P R O P A N E C A R B O X Y L A T E

C A S R E G I S T R Y N U M B E R : 5 2 6 4 5 - 5 3 - 1
*** L A B E L T E X T ***

9 3 . 0 6 . 2 8
Z O D I A C ( R )
E N D A L S E C T

P R E M I S E F L E A S P R A Y P L U S
V A P O R I S A T I O N A N T I - P U C E S POUR L O C A U X P L U S

W I T H P R E C O R ( T M ) I N S E C T G R O W T H R E G U L A T O R
K I L L S A D U L T A N D P R E - A D U L T F L E A S .

P R O V I D E S 6 M O N T H S R E S I D U A L A C T I O N A G A I N S T P R E - A D U L T F L E A S .
A V E C L E R E G U L A T E U R D E C R O I S S A N C E D E S I N S E C T E S P R E C O R ( M D )

T U E L E S P U C E S A D U L T E S E T P R E - A D U L T E S .
E F F E T R E S I D U E L D E 6 M O I S J O U R S C O N T R E L E S P U C E S P R E - A D U L T E S .

K E E P OUT OF R E A C H OF C H I L D R E N
READ T H E LABEL BEFORE U S I N G

T E N I R H O R S D E L A P O R T E E D E S E N F A N T S
L I R E L ' E T I Q U E T T E A V A N T L ' U S A G E

G U A R A N T E E / G A R A N T I E
( S ) - M E T H O P R E N E 0.007%

P E R M E T H R I N 0.25%
R E G . N O . / N O . D ' E N R . 23075 P . C . P . A C T / L . P . A .

D O M E S T I C / D O M E S T I Q U E
DOUBLE A C T I O N

946 mL
S A N D O Z AGRO C A N A D A , I N C .

S U I T E 3 0 2 , P L A Z A 4 , 2000 A R G E N T I A ROAD
M I S S I S S A U G A , O N T A R I O L 5 N 1 W 1

P H O N E : 1-800-688-7378
ZODIAC and PRECOR are R E G I S T E R E D TRADEMARKS and ENDALSECT is a
T R A D E M A R K o f S A N D O Z L T D .E N D A L S E C T ( T M ) P R E M I S E S P R A Y k i l l s a d u l t a n d p r e - a d u l t d o g a n d
cat f l e a s . It contains a unique combinat ion o f i n g r e d i e n t s ,permethr in a n d P r e c o r ( R ) . T h e p e r m e t h r i n k i l l s a d u l t f l e a s ,brown dog and Ameri can dog t i c k s , cockroaches , s i l v e r f i s h ,earwigs and ants. Precor, an insect growth r e g u l a t o r , k i l l sthe p r e - a d u l t f l e a s pre s ent in the house for 6 months . Itc on tro l s f l e a s h i d d e n in c a r p e t s , rugs , d r a p e s , u p h o l s t e r y andpet b e d d i n g . E n d a l s e c t Premi s e P l u s l eaves no bad s m e l l , nos t i cky mess and w i l l not s ta in f u r n i s h i n g s . Because of thel ong term f l e a control p r o v i d e d by E n d a l s e c t Premise P l u s ,regular use o f th i s produc t w i l l reduce the need for t o p i c a ltreatment o f p e t s f o r e c t o p a r a s i t e s .
D I R E C T I O N S F O R U S E : S H A K E W E L L BEFORE U S I N GF o r e f f e c t i v e f l e a c o n t r o l , a d j u s t t h e s pray n o z z l e t o createa f i n e mist and a p p l y u n i f o r m l y without w e t t i n g f u r n i t u r e andc a r p e t i n g . T h i s produc t i s d e s i g n e d for u s e on al l f a b r i c sand c a r p e t i n g , however, some natural f i b r e s ( s u c h as w o o l ) andsynthe t i c s may be a d v e r s e l y a f f e c t e d by any l iquid produc t -always test a h i d d e n area pr ior to use. One 946 mL b o t t l e



j .w i l l treat a p p r o x i m a t e l y 37 square m e t r e s ( 4 0 0 s q . f t . ) - Do notuse as a space s p r a y . Care s hou ld be used when t r e a t i n g wood fs u r f a c e s , as water s p o t t i n g may occur. Re-treat as necessary.Be sure to treat pet b e d d i n g and o t h e r : r e s t i n g p l a c e s , asthese are primary h i d i n g p l a c e s for f l e a s and t icks. No needt o remove pe t b e d d i n g a f t e r t r ea tment . DO NOT USE ON P E T S .T o k i l l cockroaches , t i c k s , s i l v e r f i s h , earwigs a n d an t s ,a p p l y d i r e c t l y t o p e s t s .
P R E C A U T I O N A R Y S T A T E M E N T S : K E E P O U T O F R E A C H O F C H I L D R E N .May be h a r m f u l if s w a l l o w e d or absorbed through skin. Avoidbrea th ing spray. A v o i d contact with skin, eyes or c l o t h i n g .W a s h t h o r o u g h l y a f t e r h a n d l i n g . Do not a l l o w c h i l d r e n or p e t sto walk on treated s u r f a c e unt i l c o m p l e t e l y dry. Do not s prayo n a n i m a l s , humans, p l a n t s , f o o d s t u f f s , f o o d u t e n s i l s , f i s hbowls or animal f e e d areas. Do not contaminate f o o d s t u f f s .Do not use in f o o d s erving areas wh i l e f o o d is e x p o s e d .T h o r o u g h l y wash all s u r f a c e s that might be in contact withf o o d b e f o r e re-use.

F I R S T A I DI F O N S K I N : Remove c on tamina t ed c l o t h i n g a n d wash a f f e c t e dareas with soap a n d water. I F I N E Y E S : F l u s h eyes with p l e n t yo f water. C a l l a p h y s i c i a n i f i r r i t a t i o n p e r s i s t s . I FSWALLOWED: Drink 1 or 2 g l a s s e s of water and induce v o m i t i n gby J t o u c h i n g f i n g e r to back of throat . N e v e r give anything bymouth to an unconscious or c o n v u l s i n g person. S e e k medi ca lat t en t i on i m m e d i a t e l y .
S T O R A G E - D I S P O S A LS t o r e in or ig inal container , away f r o m ch i l dr en . Protec t f r o mf r e e z i n g or high t empera tur e s . Do not re-use empty container.W r a p e m p t y container and p l a c e in hous eho ld garbage.
N O T I C E T O BUYERS e l l e r ' s guarantee s h a l l be l i m i t e d to the terms set out onthe labe l and, s u b j e c t t h er e t o , the buyer assumes the risk topersons or p r o p e r t y ar i s ing f r o m the use or h a n d l i n g of thisproduc t and a c c ep t s the produc t on the c ond i t i on .******************************************
T h i s label t r a n s c r i p t service i s o f f e r e d by the Pest Management Regula toryA g e n c y t o p r o v i d e e f f i c i e n t s earching f o r labe l i n f o r m a t i o n . T h i s serviceand this i n f o r m a t i o n do not r e p l a c e the o f f i c i a l hard- copy l a b e l . The PMRAdoes not p r o v i d e any guarantee or assurance that the i n f o r m a t i o n obtainedthrough this service is accurate, current or correct , and is t h e r e f o r e notl i a b l e f or any l o s s r e s u l t i n g , d i r e c t l y or i n d i r e c t l y , f r o m r e l iance uponth i s service.



***********************************
* R E G U L A T O R Y I N F O R M A T I O N O N P E S T I C I D E P R O D U C T S *
* ** Produced by : A g r i c u l t u r e and A g r i - F o o d C a n a d a - ** Prov id ed by : C a n a d i a n Centr e for O c c u p a t i o n a l H e a l t h and S a f e t y ** * * * * * * * * * * * * * * * * * * I s s u e : 96-4 ( N o v e m b e r , 1 9 9 6 ) *

R E G I S T R A T I O N N U M B E R
P R O D U C T N A M E

' R E G I S T R A N T

*** IDENTIFICATION ***
: 1 5 6 9 5 . 0 0
: S O R E X A M O U S E & R A T B A I T

C I B A - G E I G Y C A N A D A L T D . ( C O D E : C G C )
6860 C E N T U R Y A V E .

M I S S I S S A U G A O N
L 5 N 2 W 5
TEL : 905-821-4420

*** REGISTRATION DATA ***
R E G U L A T O R Y S T A T U S
D A T E O F F I R S T R E G I S T R A T I O N
M E T H O D O F A P P L I C A T I O N
L O C A T I O N O F U S E

M A R K E T I N G T Y P E
PRODUCT GROUP
PRODUCT T Y P E
F O R M U L A T I O N T Y P E
A E R I A L A P P L I C A T I O N
A N T I M I C R O B I A L / T R A D I T I O N A L GROUP
YEAR O F N E X T R E - R E G I S T R A T I O N

R E G I S T E R E D
1979
B A I T
D W E L L I N G S
F A R M B U I L D I N G S
F O O D / F E E D E S T A B L I S H M E N T S
I N D U S T R I A L E S T A B L I S H M E N T S
N O N F A B R I C / N O N F O O D C O M M O D I T I E S ( S T O R E D )
C O M M E R C I A L
V E R T E B R A T E P E S T C O N T R O L S
R O D E N T I C I D E
P A R T I C U L A T E
U N S P E C I F I E D
T R A D I T I O N A L
1997

*** ACTIVE INGREDIENTS ***
I N G R E D I E N T N A M E :

E R G O C A L C I F E R O L
G U A R A N T E E D C O N T E N T
C H E M I C A L N A M E :

V I T A M I N D 2
C A S R E G I S T R Y N U M B E R
LABEL A V A I L A B I L I T Y

( C O D E : E G O )
0.1 %

:: 50-14-6:: E n g l i s h Label a v a i l a b l e
*** A C T I V E INGREDIENTS ***

I N G R E D I E N T N A M E :
W A R F A R I N P R E S E N T I N F R E E FORM O R A S S O D I U M S A L T

GUARANTEED CONTENT : 0.025 %
C H E M I C A L N A M E :

4 - H Y D R O X Y - 3 - ( 3 - O X O - l - P H E N Y L B U T Y L ) C O U M A R I N
CAS R E G I S T R Y N U M B E R : 81-81-2

( C O D E : W A R )

*** LABEL T E X T ***

92.02.16



S O R E X A ( R ) CR-2
I N D U S T R I A L i
S U P E R M O U S E A N D R A T B A I T
R E A D Y - T O - U S E I M P R E G N A T E D C A N A R Y S E E D . -Net W e i g h t : 10 kg
G U A R A N T E E :C a l c i f e r o l ..........................................................0.1%W a r f a r i n ............................................................ 0.025%
READ T H E LABEL B E F O R E U S I N G
R E G I S T R A T I O N N O . : 15695
P E S T C O N T R O L P R O D U C T S A C T
C I B A - G E I G Y C A N A D A L T D . ' 'A g r i c u l t u r a l Divi s i on6860 Century AvenueM i s s i s s a u g a , Ontario
L5N 2W5E f f e c t i v e against w a r f a r i n - r e s i s t a n t mice and rats.F o r u s e i n p r o c e s s i n g p l a n t s ( f o o d , f e e d , n o n - f o o d ) , f o o d servicee s t a b l i s h m e n t s , s torage areas ( f o o d , f e e d , n o n - f o o d ) , d w e l l i n g s a n db u i l d i n g s ( c o m m e r c i a l , a g r i c u l t u r a l ) .
D I R E C T I O N S :Lay 30 g baits in many l o ca t i on s throughout the i n f e s t e d area, in locat ionswhere mice f e e d / w a t e r a n d / o r travel . For rat s , bait s t a t i o n s should contain90,- 150 g. O u t - o f - d o o r s bai t s should be sh e l t e r ed f r o m rain by coveringwith boards, drain p i p e s , t i l e s , etc. Wet bait s w i l l become inactive.Contaminated or s p o i l e d bait s should be r e p l a c e d p r o m p t l y .
BEWARE O F S E T T I N G O U T T O O L I T T L E B A I T .I n s p e c t baits d a i l y . The f i r s t three days are c r i t i c a l ; it is e s sentialthat bait s are kept t o p p e d up with f r e s h ' m a t e r i a l . It takes several days o ff e e d i n g to bu i ld up l e t h a l l e v e l s .Ensure that all bai t s are pro t e c t ed so that access by d o m e s t i c a n i m a l s ,p a r t i c u l a r l y C A T S , D O G S a n d P I G S , i s i m p o s s i b l e .
W A R N I N G :In f o o d pro c e s s ing p l a n t s and f o o d service e s t a b l i s h m e n t s , p l a c e bai t s whenf a c i l i t y is not in o p e r a t i o n and avoid con taminat ion of f o o d s t u f f s or f o o dh a n d l i n g equipment or s u r f a c e s . Remove or cover all f o o d pa ckag ingmater ia l s and u t e n s i l s b e f o r e p l a c i n g bai t s . W a s h any f o o d contact s u r f a c e swhich become a c c i d e n t a l l y c on tamina t ed . Remove all ba i t s and dead rodent sb e f or e re-use of the p l a n t for f o o d proce s s ing.
P R E C A U T I O N S :KEEP OUT OF REACH OF CHILDREN, p e t s and f a r m a n i m a l s . AVOID ALL CONTACT BYMOUTH. W a s h hands a f t e r using and b e f o r e ea t ing , dr ink ing or smoking. Donot contaminate f o o d , f e e d or water. Remove all remains of bait a f t e rtreatment and bury. S e a r c h for and bury all rodent bod i e s . S t o r e inoriginal container in a s a f e p l a c e away f r o m moisture and sources of heat.Do not re-use empty container. D i s p o s e of in garbage in accordance withmunicipal requirements.F I R S T A I D :If on skin, wash with soap and water. If s w a l l o w e d , induce vomit ing.Obtain prompt medical at t ent ion.
T O X I C O L O G I C A L I N F O R M A T I O N :Peritoneal d i a l y s i s with a c a l c i u m - f r e e e l e c t r o l y t e s o l u t i o n to which 4%glucose is added is advised.
N O T I C E T O U S E R :T h i s control product is to be used only in accordance with the d i r e c t i on s onthis labe l . It is an o f f e n c e under the PEST CONTROL PRODUCTS ACT to use acontrol product under u n s a f e c ondi t i on s .
N O T I C E T O B U Y E R :



S e l l e r ' s guarante e s h a l l be l i m i t e d to the terms se t out on the l ab e l ands u b j e c t t h e r e t o , the buyer assumes the risk to p er sons or p r o p e r t y ar i s ingf r o m the use or h a n d l i n g of t h i s p r o d u c t and a c c e p t s the produc t on thatc ond i t i on . .( R ) S o r e x a i s a R e g i s t e r e d T r a d e m a r k C I B A - G E I G Y C A N A D A L T D .******************************************
T h i s l ab e l t r a n s c r i p t service i s o f f e r e d by the Pest M a n a g e m e n t R e g u l a t o r yA g e n c y t o prov ide e f f i c i e n t s earching f o r label i n f o r m a t i o n . T h i s serviceand th i s i n f o r m a t i o n do no t r e p l a c e th e o f f i c i a l h a r d - c o p y l a b e l . The PMRAdoes not prov id e any guarantee or assurance that the i n f o r m a t i o n obtainedthrough t h i s service is accurate, current or correct, and is t h e r e f o r e notl i a b l e for any lo s s r e s u l t i n g , d i r e c t l y or i n d i r e c t l y , f r o m re l iance uponth i s service.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
* R E G U L A T O R Y I N F O R M A T I O N O N P E S T I C I D E P R O D U C T S ** *
* Produced by : A g r i c u l t u r e and A g r i - F o o d C a n a d a ** P r o v i d e d by : C a n a d i a n Centr e for O c c u p a t i o n a l H e a l t h and S a f e t y *^ * * * * * * * * * * * * * * * * * * * issue : 96-4 ( N o v e m b e r , 1 9 9 6 ) *

*** IDENTIFICATION ***
R E G I S T R A T I O N N U M B E R : 17940.00
PRODUCT N A M E : F U R A D A N CR-10 S Y S T E M I C I N S E C T I C I D E
R E G I S T R A N T : M I L E S C A N A D A I N C . ( C O D E : C H H )

77 B E L F I E L D RD.
E T O B I C O K E ON
M9W 1G6
TEL : 416-614-1053

*** REGISTRATION DATA ***
R E G U L A T O R Y S T A T U S : : R E G I S T E R E D

D A T E OF FIRST REGISTRATION :: 1983.12.19
M E T H O D O F A P P L I C A T I O N : : S O I L A P P L I C A T I O N
L O C A T I O N OF USE
M A R K E T I N G T Y P E
PRODUCT GROUP
P R O D U C T T Y P E
F O R M U L A T I O N T Y P E
A E R I A L A P P L I C A T I O N
A N T I M I C R O B I A L / T R A D I T I O N A L GROUP
Y E A R O F N E X T R E - R E G I S T R A T I O N

F O O D / F E E D CROPS ( F I E L D )
C O M M E R C I A L
A R T H R O P O D A N D M O L L U S C C O N T R O L S
I N S E C T I C I D E
G R A N U L A R
U N S P E C I F I E D
T R A D I T I O N A L
1995

*** ACTIVE INGREDIENTS ***
I N G R E D I E N T N A M E :

C A R B O F U R A N ( C O D E : C A F )
GUARANTEED CONTENT : 10 %
C H E M I C A L N A M E :

2 , 3 - D I H Y D R O - 2 , 2 - D I M E T H Y L B E N Z O F U R A N - 7 - Y L M E T H Y L C A R B A M A T E
C A S R E G I S T R Y N U M B E R : 1563-66-2LABEL A V A I L A B I L I T Y : E n g l i s h Label a v a i l a b l e



*** LABEL TEXT ***

90.01.30
F U R A D A N ( R ) CR-10

S Y S T E M I C I N S E C T I C I D EC o n t a i n s C a r b o f u r a n
C O M M E R C I A L .G U A R A N T E E : C a r b o f u r a n . . . . . . . . . . . . 1 0 %

N E T W E I G H T 2 0 K I L O G R A M S
R E G I S T R A T I O N N O . 17940

P E S T C O N T R O L P R O D U C T S A C TFURADAN is a r eg i s t e r ed trademark o f FMC C o r p o r a t i o n
D A N G E R P O I S O N

K E E P OUT OF R E A C H OF CHILDREN
READ T H E LABEL BEFORE U S I N GC a l l a doctor in case of accident

D I S T R I B U T E D B Y
C H E M A G R O L I M I T E D256 Britannia Road EastM i s s i s s a u g a , Ontario, Canada L 4 Z 1 S 6NOTICE TO U S E R : T h i s control produc t i s to be used only inaccordance with the d i r e c t i o n s on th i s l a b e l . It is an o f f e n s eunder the PEST C O N T R O L PRODUCTS ACT to u s e a control produc tunder u n s a f e c ond i t i on s .

D I R E C T I O N S F O R U S ERead entire labe l and f o l l o w d i r e c t i o n s c l o s e l y .Do not h a n d l e thi s produc t with bare hands.
D O S A G E

CROP I N S E C T F U R A D A N CR-10 R E M A R K SF o r maximum f l e a b e e t l e control a p p l y aRapeseed F l e a 2 .8 k g / h a mixture o f FURADAN CR-10 granul e s and seedand b e e t l e s p r e f e r a b l y wi th a hoe or pr e s s d r i l l . Do notMustard use d i s c - t y p e seeding equipment. H a r r o w i n ga f t e r s e ed ing causes l o s s o f e f f i c a c y . M i x2.8 kg of FURADAN CR-lo granule s with theseed to be sown per hectare. E X A M P L E : If7.75 kg of seed is sown per hectare, mix itwith 2.8 kg of FURADAN CR-10 ( t o t a l weight10.55 k g ) . The FURADAN CR-10 granule s andseed should be t h o r o u g h l y mixed us ing acustomary mechanical method. BEFORE S E E D I N G
A D J U S T T H E FLOW FROM T H E S P O U T S S O T H A T T H E
R E Q U I R E D W E I G H T O F S E E D A N D F U R A D A N CR-10 I SS O W N P E R H E C T A R E . Check f i e l d s s h o r t l y a f t e rrape s e ed emerges. Under certain c o n d i t i o n s ,a f o l l o w - u p f o l i a r treatment may benecessary. F U R A D A N ( R ) 4 8 0 F l o w a b l e a n d(R)GUTHION are i n s e c t i c i d e s which may beused. I f seed de cay , s e e d l i n g b l i g h t , a n dd a m p i n g - o f f d i s ea s e s are a p r o b l e m , treatseed with a recommended f u n g i c i d e .

D A N G E RPoisonous by s w a l l o w i n g or i n h a l a t i o n . Do not breathe dus t . Do not get ineyes. Wear g o g g l e s when expos ed to du s t . In case brea th ing of dust duringhandl ing cannot be avoided, use a respirator of a type su i tab l e forcarbofuran p r o t e c t i o n such as American Opt i ca l Resp ira tor 6058



( f i l t e r - c a r t r i d g e s R 5 8 ) o r W i l l s o n A g r i t o x R e s p i r a t o r ( C a r t r i d g e I I P , f i l t e rR.553) . Do not a p p l y or a l l o w to d r i f t to areas occupied by unpro t e c t edhumans or b e n e f i c i a l a n i m a l s . Do not c on tamina t e f e e d or f o o d s t u f f s . K e e pout o f areas inhab i t ed by f i s h , b i r d s , . a n d w i l d l i f e , as t h i s p r o d u c t i sh i g h l y tox i c to such a n i m a l s .F I R S T A I D : I F S W A L L O W E D , v o m i t i n g shou ld b e i n d u c e d . A d m i n i s t e r waterf r e e l y and induce v o m i t i n g by g i v i n g one do s e (15 mL) o f syrup o f i p e cac . Ifvomi t ing does not occur w i t h i n 10 to 20 m i n u t e s , a d m i n i s t e r second dose . Ifsyrup of i p e ca c i s not a v a i l a b l e , induce v o m i t i n g by s t i c k i n g f i n g e r downthroat . Repea t un t i l vomit f l u i d i s c l ear. The p a t i e n t shou ld be l y i n g downwith the head be low the f o o t l evel and f a c i n g down or to one s ide .P r o f e s s i o n a l m e d i c a l a s s i s t a n c e shou ld be secured i m m e d i a t e l y ! DO NOT INDUCE
V O M I T I N G T O A N U N C O N S C I O U S P E R S O N O R T O P E R S O N S I N A C O N V U L S I V E S T A T E . I FI N H A L E D , have v ic t im l i e down a n d remain quiet. I F O N S K I N , removecontaminated c l o t h i n g and i m m e d i a t e l y wash skin with soap and water. IF INE Y E S , f l u s h eyes i m m e d i a t e l y with p l e n t y o f water f or a t l ea s t 15 minute s .C a l l a do c t or i m m e d i a t e l y .T O X I C O L O G I C A L I N F O R M A T I O N : S y m p t o m s o f p o i s o n i n g a r e h e a d a c h e ,l i g h t - h e a d e d n e s s , weaknes s , nausea , c o n s t r i c t i o n o f p u p i l s , blurred v i s i on ,cramps , s a l i v a t i o n , d i a r r h e a , v o m i t i n g . C a r b o f u r a n i s a r ev e r s i b l ec h o l i n e s t e r a s e inh i b i t o r . Give a t r o p i n e 2 mg i n t r a m u s c u l a r l y . If in eyesi n s t i l l one d r o p of H o m a t r o p i n e . Do not use oximes such as 2 - P A M .D I S P O S A L O F E M P T Y C O N T A I N E R : D o n o t reuse container. C o m p l e t e l y empty t h econt ent s into t h e p e s t i c i d e h o p p e r . Make t h e e m p t y container u n s u i t a b l e f o rf u r t h e r use. D i s p o s e of the container in accordance wi th prov inc ia lrequirements but DO NOT B U R N . For i n f o r m a t i o n on the d i s p o s a l of unused,unwanted produc t and the c l e a n u p o f s p i l l s , contact th e regional o f f i c e o fConservation and P r o t e c t i o n , Environment Canada.
N O T I C ES e l l e r ' s guarantee s h a l l be l i m i t e d to the terms set out on the lab e l a n d ,s u b j e c t t h e r e t o , the buyer assumes the risk to p e r s on s or p r o p e r t y a r i s i n gf r o m the use or h a n d l i n g of th i s produc t and a c c e p t s the produc t on thatc ond i t i on .******************************************
T h i s labe l t r a n s c r i p t service i s o f f e r e d by the Pes t M a n a g e m e n t R e g u l a t o r yA g e n c y t o p r o v i d e e f f i c i e n t s earch ing f o r lab e l i n f o r m a t i o n . T h i s serviceand th i s i n f o r m a t i o n do no t r e p l a c e the o f f i c i a l h a r d - c o p y l a b e l . The PMRAdoes not p r o v i d e any guarantee or assurance that the i n f o r m a t i o n obtainedthrough th i s service is accurate, current or correct , and is t h e r e f o r e notl i a b l e f o r a n y l o s s r e s u l t i n g , d i r e c t l y o r i n d i r e c t l y , f r o m r e l i anc e uponthis service.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
* R E G U L A T O R Y I N F O R M A T I O N O N P E S T I C I D E P R O D U C T S ** *
* Produced by : A g r i c u l t u r e and A g r i - F o o d C a n a d a ** P r o v i d e d by : C a n a d i a n Centr e for O c c u p a t i o n a l H e a l t h and S a f e t y ** * * * * * * * * * * * * * * * * * * issue : 96-4 ( N o v e m b e r , 1 9 9 6 ) *

*** IDENTIFICATION ***
R E G I S T R A T I O N N U M B E R : 18175.00
P R O D U C T N A M E : F U R A D A N CR-10 S Y S T E M I C I N S E C T I C I D E
R E G I S T R A N T : F M C CORP. ( C O D E : F M C )



A G R I C U L T U R A L C H E M I C A L D I V .
1735 M A R K E T S T .
P H I L A D E L P H I A P A
U S A .19103
TEL : 215-299-6000

*** REGISTRATION DATA ***
R E G U L A T O R Y S T A T U S
D A T E O F F I R S T R E G I S T R A T I O N
M E T H O D O F A P P L I C A T I O N
L O C A T I O N O F . U S E
M A R K E T I N G T Y P E
P R O D U C T GROUP
P R O D U C T T Y P E
F O R M U L A T I O N T Y P E
A E R I A L A P P L I C A T I O N
A N T I M I C R O B I A L / T R A D I T I O N A L GROUP
Y E A R O F N E X T R E - R E G I S T R A T I O N

R E G I S T E R E D
1985.01.30
S O I L A P P L I C A T I O N
F O O D / F E E D CROPS ( F I E L D )
C O M M E R C I A L
A R T H R O P O D A N D M O L L U S C C O N T R O L S
I N S E C T I C I D E
G R A N U L A R
U N S P E C I F I E D
T R A D I T I O N A L
1995

*** ACTIVE INGREDIENTS ***
I N G R E D I E N T N A M E :

J C A R B O F U R A N ( C O D E : C A F )
G U A R A N T E E D CONTENT : 10 %
C H E M I C A L N A M E :

2 , 3 - D I H Y D R O - 2 , 2 - D I M E T H Y L B E N Z O F U R A N - 7 - Y L M E T H Y L C A R B A M A T E
C A S R E G I S T R Y N U M B E R : 1563-66-2LABEL A V A I L A B I L I T Y : E n g l i s h Label a v a i l a b l e

*** LABEL T E X T ***

88.03.24
M A S T E R LABEL

F U R A D A N ( R ) CR-10
S Y S T E M I C I N S E C T I C I D EConta in s C a r b o f u r a n

C O M M E R C I A L
N E T W E I G H T _____ K I L O G R A M SGUARANTEE: C a r b o f u r a n .... 10%

R E G I S T R A T I O N N O . 18175
P E S T C O N T R O L P R O D U C T S A C TFURADAN(R) i s a regi s t ered trademark o f FMC C o r p o r a t i o n

D A N G E R P O I S O N
K E E P OUT OF R E A C H OF C H I L D R E N( S e e Rear Panel f o r A d d i t i o n a l Danger S t a t e m e n t s )

READ T H E LABEL BEFORE U S I N G
F M C C O R P O R A T I O NA g r i c u l t u r a l Chemical G r o u p2000 Market S t r e e tP h i l a d e l p h i a , Pennsylvania 19103U S ANOTICE TO U S E R : T h i s control product is to be used only inaccordance with the d i r e c t i on s on th i s l a b e l . It is an o f f e n c eunder t h e ' P e s t Con tro l Produc t s Act to use a control produc tunder u n s a f e condit ions .

D I R E C T I O N S F O R U S E



Read ent ire lab e l and f o l l o w d i r e c t i o n s c l o s e l y .Do not h a n d l e th i s p r o d u c t wi th bare hands .
CROP I N S E C T D O S A G E

F U R A D A N CR-10
R E M A R K S

F o r maximum f l e a b e e t l ec o n t r o l , a p p l y a mixture of
BAN CR-10 and seed p r e f e r a b l ywith a hoe or pre s s d r i l l . Donot use d i s c - t y p e s e e d i n gequipment . H a r r o w i n g a f t e rs e e d i n g causes l o s s o fe f f i c a c y . Mix 2 .8 kg o fFURADAN CR-10 with the seedto be sown per ha. E x a m p l e :If 7.75 kg of seed is sown perhec tare , mix with 2.8 kg of
BAN ( t o t a l weight 10.55 k g ) .The FURADAN granu l e s and seedshould be t h o r o u g h l y mixedus ing a cus tomary mechanical
method. BEFORE S E E D I N G ,
A D J U S T T H E F L O W FROM T H E
S P O U T S S O T H A T T H E R E Q U I R E D

Rape F l e a 2 . 8 k g / h a . W E I G H T O F S E E D A N D - A H CR-10
a n d B e e t l e s I S S O W N P E R H E C T A R E . CheckMustard f i e l d s s h o r t l y a f t e r rapeemerges. Under certainc o n d i t i o n s , a f o l l o w - u p f o l i a rtreatment may be necessary.

BAN 480 F l o w a b l e and GUTHIONare i n s e c t i c i d e s which may beused. I f seed decay, s e e d l i n gb l i g h t , a n d d a m p i n g - o f fd i s e a s e s are a p r o b l e m , treatseed with a recommendedf u n g i c i d e .
D A N G E RPoisonou s by s w a l l o w i n g or i n h a l a t i o n . Do not breathe du s t . Donot get in eyes. W e a r g o g g l e s when expo s ed to du s t . In casebrea th ing of dust dur ing h a n d l i n g cannot be a v o i d e d , use are sp irator of a type su i tab l e for BAN p r o t e c t i o n such as AmericanO p t i c a l R e s p i r a t o r 6058 ( f i l t e r - c a r t r i d g e s R 5 8 ) o r W i l l s o nA g r i t o x Resp ira tor ( C a r t r i d g e I I P , f i l t e r R 5 5 3 ) . D o n o t a p p l y o ra l l o w to d r i f t to areas oc cupi ed by u n p r o t e c t e d humans orb e n e f i c i a l animals . Do not contaminate f e e d or f o o d s t u f f s . K e e pout of areas inhabi ted by f i s h , b irds and w i l d l i f e , as th i sproduct is h i g h l y t ox i c to such animal s .P O I S O NC a l l a do c t or in case of ac c ident

K E E P OUT OF REACH OF C H I L D R E NF o r Emergency A s s i s t a n c e C a l l 716-735-3765F i r s t A i dIf s w a l l o w e d , drink l or 2 g l a s s e s of water and induce vomi t ingby touching back of throat with f i n g e r or blunt o b j e c t . Do notinduce vomit ing or give anything by mouth to an unconsciousperson. Get medical attention.



If i n h a l e d , remove vic t im to f r e s h air. H a v e v ic t im l i e down andremain quiet. I f n o t b r e a t h i n g , give a r t i f i c i a l r e s p i r a t i o n ,p r e f e r a b l y mouth-to-mouth. G e t m e d i c a l a t t e n t i o n .If in eyes, f l u s h with p l e n t y of water : for at l ea s t 15 minute s .Get medical a t t e n t i o n .If on skin. In case of c on ta c t , remove contaminated c l o t h i n g andi m m e d i a t e l y wash skin with s oap and water.T O X I C O L O G I C A L I N F O R M A T I O N : S y m p t o m s o f p o i s o n i n g a r e h eadache ,l i g h t - h e a d e d n e s s , weaknes s , nausea, c o n s t r i c t i o n o f p u p i l s ,blurred vi s ion, c ramps , s a l i v a t i o n , d iarrhea , vomi t ing . F u r a d a nis a revers ib le c h o l i n e s t e r a s e inhib i tor . Do not use oximes suchas 2 - P A M . S t a r t by g i v i n g 2 mg. a t r o p i n e i n t r a m u s c u l a r l y .A c c o r d i n g t o c l i n i c a l r e s p o n s e , continue unt i l s i gn s o fa t r o p i n i z a t i o n occur ( d r y mouth or d i l a t e d p u p i l s ) . If in eyes,i n s t i l l one d r o p o f h o m a t r o p i n e .DISPOSAL OF EMPTY CONTAINER: Do no t reuse the container.C o m p l e t e l y empty the c on t en t s and bury the unused chemical atl eas t 0.5 m d e e p in an i s o l a t e d l o c a t i o n away f r o m any waters u p p l y . Burn the empty container c o m p l e t e l y . Exerc i s e cautionand s tay we l l away f r o m the smoke.
N O T I C ES e l l e r ' s guarantee s ha l l be l i m i t e d to the terms set out on thelabe l and , s u b j e c t t h e r e t o , the buyer assumes the risk to per sonsor .property ar i s ing f r o m the use of h a n d l i n g of th i s produc t andac c ep t s the produc t on that c o n d i t i o n .M a d e a n d Prin t ed i n U . S . A .EPA Est. 279-

T h i s labe l t ran s c r ip t service i s o f f e r e d by the Pest Management Regu la t oryA g e n c y t o p r o v i d e e f f i c i e n t s earching f o r labe l i n f o r m a t i o n . T h i s serviceand th i s i n f o r m a t i o n do no t r e p l a c e the o f f i c i a l hard-copy l a b e l . The PMRAdoes not prov id e any guarantee or assurance that the i n f o r m a t i o n obtainedthrough thi s service is accurate, current or correct, and is t h e r e f o r e notl i a b l e f or any l o s s r e s u l t i n g , d i r e c t l y or i n d i r e c t l y , f r o m re l iance uponthi s service.



* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
* t R E G U L A T O R Y I N F O R M A T I O N O N P E S T I C I D E P R O D U C T S ** . ** Produc ed by : A g r i c u l t u r e and A g r i - F o o d C a n a d a ** Provided by : C a n a d i a n Centre for Occupat ional H e a l t h and S a f e t y ** * * * * * * * * * * * * * * * * * * issue : 96-4 ( N o v e m b e r , 1 9 9 6 ) *

*** IDENTIFICATION ***
R E G I S T R A T I O N N U M B E R
P R O D U C T N A M E

16693 .00
POOL C H L O R I N A T I N G L I Q U I D

*** REGISTRATION DATA ***
R E G U L A T O R Y S T A T U S
D A T E O F F I R S T R E G I S T R A T I O N
D A T E O F L A S T R E G I S T R A T I O N
M E T H O D O F A P P L I C A T I O N
L O C A T I O N O F U S E
M A R K E T I N G T Y P E
PRODUCT GROUP
P R O D U C T T Y P E
F O R M U L A T I O N T Y P E
A E R I A L A P P L I C A T I O N
A N T I M I C R O B I A L / T R A D I T I O N A L GROUP
R E A S O N F O R D I S A P P E A R A N C E

H I S T O R I C A L
1980.10.02
9 0 . 1 2 . 3 1
A D D I T I O N T O W A T E R O R T O A Q U E O U S S Y S T E M S
W A T E R ( S W I M M I N G A N D W A D I N G P O O L S )
D O M E S T I C
S W I M M I N G POOL C H E M I C A L S
S W I M M I N G POOL A L G I C I D E
S W I M M I N G POOL B A C T E R I C I D E
S O L U T I O N
U N S P E C I F I E D
A N T I M I C R O B I A L
N O T E L I G I B L E F O R R E G I S T R A T I O N

I N G R E D I E N T N A M E :
S O D I U M H Y P O C H L O R I T E

G U A R A N T E E D C O N T E N T
C H E M I C A L N A M E :

S O D I U M H Y P O C H L O R I T E
C A S R E G I S T R Y N U M B E R

*** ACTIVE INGREDIENTS ***

( C O D E : S H C )
: 10.8 %

: 7681-52-9



1 - T S C A I N V ( T S C A I n v e n t o r y )5 - OHM/TADS ( O i l and H a z a r d o u s M a t e r i a l s ) : 78000237 - Merck I n d e x : 18103 2 - R T E C S ( R e g . o f T o x i c E f f e c t s o f Chem. S u b s t a n c e s ) :
F B 9 4 5 0 0 0 03 7 - C H R I S ( C h e m i c a l H a z a r d s Response I n f o S y s t e m ) : C B F5 0 - C T C P , Product F o r m u l a t i o n I n f o r m a t i o n51 - TSCAPP (TSCA Plant and P r o d u c t i o n )

5 6 - T S C A T S ( T S C A T e s t S u b m i s s i o n s )6 0 - W M S S S ( W i l e y Regi s try o f Mass S p e c t r a l D a t a )6 3 - C T C P , T o x i c i t y S t a t e m e n t I n f o r m a t i o n213 - GIABS ( G a s t r o - I n t e s t i n a l A b s o r p t i v i t y )2 1 4 - P H Y T O T O X ( P l a n t T o x i c i t y )2 1 5 - I F I S ( E P A I n d u s t r y S p e c i f i c R e g u l a t i o n s )
216 - CASR ( E P A Chemical A c t i v i t i e s )2 1 7 - G E N E T O X ( G e n e t i c A s s a y S t u d i e s )218 - ISHOW ( P h y s i c a l P r o p e r t i e s )2 1 9 - E N V I R O F A T E (Environmenta l F a t e )2 2 0 - A Q U I R E ( A q u a t i c T o x i c i t y )
221 - DERMAL (Dermal A b s o r p t i o n )2 2 5 - I R I S ( I n t e g r a t e d Risk I n f o r m a t i o n S y s t e m )227 - ERNS (Emergency Response N o t i f i c a t i o n S y s t e m )2 2 9 - C H E M H A Z I S ( C h e m i c a l H a z a r d I n f o r m a t i o n S y s t e m )231 - BIOLOG ( B i o d e g r a d a t i o n B i b l i o g r a p h i c R e f e r e n c e s )232 - DATALOG (Environmenta l F a t e R e f e r e n c e s )

2 9 N o n - C I S R e f e r e n c e s A v a i l a b l e

C 1 2 H 1 5 N 0 3

C**N%%C**O**C C
% . *
% . . *
O C C* *

* *o*****c**c*
*

C

7 - B e n z o f u r a n o l , 2 , 3 - d i h y d r o - 2 , 2 - d i m e t h y l - , methylcarba;mate ( 9 C I )Carbamic a c id , me thy l - , 2 , 3 - d i h y d r o - 2 , 2 - d i m e t h y l - 7 - b e n z o f u r a n y l ester ( S C I )
BAY 70143
BAY 78537
C 2 2 9 2 - 5 9 a

41 more names ava i lab l e\\



78 more names a v a i l a b l e

O p t i o n ? sshow 2
Entry: 1
CAS RN 2 3 5 6 4 - 0 6 - 9

C I S S o u r c e s o f I n f o r m a t i o n
7 - Merck I n d e x : 9 2 8 23 2 - R T E C S ( R e g . o f T o x i c E f f e c t s o f Chem. S u b s t a n c e s )

B A 3 6 5 0 0 0 06 0 - W M S S S ( W i l e y R e g i s t r y o f M a s s S p e c t r a l D a t a )6 3 - C T C P , T o x i c i t y S t a t e m e n t I n f o r m a t i o n2 1 3 - G I A B S ( G a s t r o - I n t e s t i n a l A b s o r p t i v i t y )2 1 4 - P H Y T O T O X ( P l a n t T o x i c i t y )2 1 5 - I F I S ( E P A I n d u s t r y S p e c i f i c R e g u l a t i o n s )216 - CASR (EPA Chemica l A c t i v i t i e s )2 1 7 - G E N E T O X ( G e n e t i c A s s a y S t u d i e s ). 220 - A Q U I R E ( A q u a t i c T o x i c i t y )231 - B I O L O G ( B i o d e g r a d a t i o n B i b l i o g r a p h i c R e f e r e n c e s )2 3 2 - D A T A L O G (Environmenta l F a t e R e f e r e n c e s )
14 N o n - C I S R e f e r e n c e s A v a i l a b l e

C 1 4 H 1 8 N 4 0 4 S 2

C**c**O**C%%N%%C%%N*****C

C*
*

N

c%%s
N



' C I S Source s o f I n f o r m a t i o n
5 - O H M / T A D S ( O i l a n d H a z a r d o u s M a t e r i a l s ) : 7 2 1 6 5 2 57 - Merck I n d e x : 9263 2 - R T E C S ( R e g . o f T o x i c E f f e c t s o f Chem. S u b s t a n c e s ) :

T E 1 9 2 5 0 0 0 '3 7 - C H R I S ( C h e m i c a l H a z a r d s Re spon s e I n f o S y s t e m ) : A Z M5 0 - C T C P , Product F o r m u l a t i o n I n f o r m a t i o n
5 6 - T S C A T S ( T S C A T e s t S u b m i s s i o n s )6 0 - W M S S S ( W i l e y R e g i s t r y o f M a s s S p e c t r a l D a t a )6 3 - C T C P , T o x i c i t y S t a t e m e n t I n f o r m a t i o n1 2 0 - C C R I S ( C a r c i n o g e n i c i t y S t u d i e s )2 1 3 - G I A B S ( G a s t r o - I n t e s t i n a l A b s o r p t i v i t y )

2 1 4 - P H Y T O T O X ( P l a n t T o x i c i t y )2 1 5 - I F I S ( E P A I n d u s t r y S p e c i f i c R e g u l a t i o n s )2 1 6 - C A S R ( E P A Chemica l A c t i v i t i e s )
2 1 7 - G E N E T O X ( G e n e t i c A s s a y S t u d i e s )2 1 8 - I S H O W ( P h y s i c a l P r o p e r t i e s )2 1 9 - E N V I R O F A T E (Environmen ta l F a t e )220 - A Q U I R E ( A q u a t i c T o x i c i t y )221 - DERMAL (Dermal A b s o r p t i o n )2 2 5 - I R I S ( I n t e g r a t e d Risk I n f o r m a t i o n S y s t e m )2 2 7 - E R N S (Emergency Respons e N o t i f i c a t i o n S y s t e m )2 2 9 - C H E M H A Z I S ( C h e m i c a l H a z a r d I n f o r m a t i o n S y s t e m ).230 - B I O D E G ( B i o d e g r a d a t i o n of S u b s t a n c e s )231 - B I O L O G ( B i o d e g r a d a t i o n B i b l i o g r a p h i c R e f e r e n c e s )2 3 2 - D A T A L O G (Environmental F a t e R e f e r e n c e s )

3 8 N o n - C I S R e f e r e n c e s A v a i l a b l e

C 1 0 H 1 2 N 3 O 3 P S 2

N+ *
+ * ,

S N C
+ *
+ *

C * * O * * P * * S * * C * * * * * N C* * *
* * *
0 C
* 4-
* +
C 0

P h o s p h o r o d i t h i o i c a c id , O,0-dimethyl S - [ ( 4 - o x o - l , 2 , 3 - b e n z o t r i a z i n- 3 ( 4 H ) - y l ) m e t h y l ] ester ( 9 C I )P h o s p h o r o d i t h i o i c a c i d , 0 ,O-dime thyl e s ter, S-ester" with 3-(mercap t o m e t h y l ) - 1 , 2 , 3 - b e n z o t r i a z i n - 4 ( 3 H ) - o n e ( S C I )



2 H - l - B e n z o p y r a n - 2 - o n e , 4 - h y d r o x y - - 3 - ( 3 - o x o - l - p h e n y l b u t y l ) - ( 9 C I )Coumarin, 3 - ( . a l p h a . - a c e t o n y l b e n z y l ) -4-hydroxy- ( S C I )3 - ( A c e t o n y l b e n z y l ) -4-hydroxycoumairin3 - ( A l p h a - a c e t o n y l b e n z y l ) - 4 - h y d r o x y c o u m a r i n3 - ( . a l p h a . - A c e t o n y l b e n z y l ) - 4 - h y d r o x y c o u m a r i n ( A C N )
97 more names a v a i l a b l e

Option?



Option? sshow 4
Entry : 1
GAS RN 81-81-2

C I S Sourc e s o f I n f o r m a t i o n
1 - T S C A I N V ( T S C A I n v e n t o r y )5 - OHM/TADS ( O i l and H a z a r d o u s M a t e r i a l s ) : 8400261
7 - Merck I n d e x : 99503 2 - R T E C S ( R e g . o f T o x i c E f f e c t s o f Chem. S u b s t a n c e s )

G N 4 5 5 0 0 0 05 0 - C T C P , Produc t F o r m u l a t i o n I n f o r m a t i o n5 1 - T S C A P P ( T S C A P l a n t a n d P r o d u c t i o n )
5 6 - T S C A T S ( T S C A T e s t S u b m i s s i o n s )6 0 - W M S S S ( W i l e y Regi s t ry o f M a s s S p e c t r a l D a t a )6 J 3 - C T C P , T o x i c i t y S t a t e m e n t I n f o r m a t i o n213 - GIABS ( G a s t r o - I n t e s t i n a l A b s o r p t i v i t y )

2 1 5 - I F I S ( E P A I n d u s t r y S p e c i f i c R e g u l a t i o n s )216 - CASK (EPA Chemical A c t i v i t i e s )218 - ISHOW ( P h y s i c a l P r o p e r t i e s )2 1 9 - E N V I R O F A T E (Environmental F a t e )
220 - A Q U I R E (Aquat i c T o x i c i t y )
221 - DERMAL (Dermal A b s o r p t i o n )225 - IRIS ( I n t e g r a t e d Risk I n f o r m a t i o n S y s t e m )2 2 9 - C H E M H A Z I S ( C h e m i c a l H a z a r d I n f o r m a t i o n S y s t e m )231 - B I O L O G ( B i o d e g r a d a t i o n B i b l i o g r a p h i c R e f e r e n c e s )232 - DATALOG (Environmental F a t e R e f e r e n c e s )

2 9 N o n - C I S R e f e r e n c e s A v a i l a b l e

C 1 9 H 1 6 0 4

O* *
* * .

C 0-H-C C
*
*c*****c**c c* + * .

* + *c c* *
* *•''
C++O O*
*c



c%%o*
*o*
*c*
*c

Carbamic a c i d , [ 1 , 2 - p h e n y l e n e b i s ( i m i n o c a r b o n o t h i o y l ) ] b i s - , d i e t h y1 ester ( 9 C I )A l l o p h a n i c a c i d , 4 , 4 ' - o - p h e n y l e n e b i s [ 3 - t h i o - , d i e t h y l e s ter ( S C I )
3 3 3 6 - F
BAS 3220l , 2 - B i s ( e t h o x y c a r b o n y l t h i o u r e i d o ) b e n z e n e

35 more names a v a i l a b l e

Option? sshow 3
Entry: 1
CAS RN 39148-24-8 ,

C I S Sourc e s o f I n f o r m a t i o n
7 - Merck I n d e x : 41673 2 - R T E C S ( R e g . o f T o x i c E f f e c t s o f Chem. S u b s t a n c e s )

S Z 9 6 4 0 0 0 05 6 - T S C A T S ( T S C A T e s t S u b m i s s i o n s )216 - CASR ( E P A Chemical A c t i v i t i e s )2 2 5 - I R I S ( I n t e g r a t e d Risk I n f o r m a t i o n S y s t e m )
2 3 2 - D A T A L O G (Environmenta l F a t e R e f e r e n c e s )

1 N o n - C I S R e f e r e n c e s A v a i l a b l e

C 6 H 1 8 0 9 P 3 . A 1

Struc ture i n f o r m a t i o n no t a v a i l a b l e f o r th i s c o m p o u n d .

32545 RpA l i e t t eAluminum P h o s e t h y lAluminum t r i s ( o - e t h y l p h o s p h o n a t e )E f o s i t e Aluminum
7 more names ava i lab l e



Option? sshow 5
Entry: 1
CAS RN 16752-77-5

C I S Sourc e s o f I n f o r m a t i o n
5 - OHM/TADS ( O i l and H a z a r d o u s M a t e r i a l s ) : 8100100
7 - Merck I n d e x : 5905

3 2 - R T E C S ( R e g . o f T o x i c E f f e c t s o f Chem. S u b s t a n c e s ) :
A K 2 9 7 5 0 0 05 0 - C T C P , Product F o r m u l a t i o n I n f o r m a t i o n

5 6 - T S C A T S ( T S C A T e s t S u b m i s s i o n s ) i - f i n60 - WMSSS ( W i l e y Reg i s t ry o f M a s s S p e c t r a l D a t a ) . , W (f >63 - CTCP, T o x i c i t y S t a t e m e n t I n f o r m a t i o n t p. \>.213 - GIABS ( G a s t r o - I n t e s t i n a l A b s o r p t i v i t y ) \S
2J.4 - PHYTOTOX ( P l a n t T o x i c i t y ) ^ , i ,2 1 5 - I F I S ( E P A I n d u s t r y S p e c i f i c R e g u l a t i o n s )216 - CASR (EPA Chemical A c t i v i t i e s ) VJ c
217 - G E N E T O X ( G e n e t i c Assay S t u d i e s ) ['218 - ISHOW ( P h y s i c a l P r o p e r t i e s )2 1 9 - E N V I R O F A T E (Environmental F a t e )
220 - A Q U I R E ( A q u a t i c T o x i c i t y )221 - DERMAL (Dermal A b s o r p t i o n )2 2 5 - I R I S ( I n t e g r a t e d Risk I n f o r m a t i o n S y s t e m )227 - ERNS (Emergency Respons e N o t i f i c a t i o n S y s t e m )231 - BIOLOG ( B i o d e g r a d a t i o n B i b l i o g r a p h i c R e f e r e n c e s )2 3 2 - D A T A L O G (Environmental F a t e R e f e r e n c e s )

2 2 N o n - C I S R e f e r e n c e s A v a i l a b l e

C 5 H 1 0 N 2 0 2 S

C * * S * * C + + N * * O * * C % % N * * C
* %
* %
C O

E t h a n i m i d o t h i o i c a c i d , N - [ [ ( m e t h y l a m i n o ) c a r b o n y l ] o x y ] - , methyl e st e r ( 9 C I ) •
A c e t i m i d i c a c id , N - [ ( m e t h y l c a r b a m o y l j o x y j t h i o - , methyl ester ( S C I

)A c e t i m i d i c a c i d , t h i o - N - [ ( m e t h y l c a r b a m o y l ) o x y ] - , methyl esterA c e t i m i d o t h i o i c acid, m e t h y l - , N - ( m e t h y l c a r b a m o y l ) esterNu-bai t I I
41 more names a v a i l a b l e



CAS RN 68694-11-1
• > C I S S o u r c e s o f I n f o r m a t i o n

3 2 - R T E C S ( R e g . o f T o x i c E f f e c t s o f Chem. S u b s t a n c e s )
N I 4 4 9 0 0 0 02 3 2 - D A T A L O G ( E n v i r o n m e n t a l F a t e R e f e r e n c e s )

1 N o n - C I S R e f e r e n c e s A v a i l a b l e

C 1 5 H 1 5 C 1 F 3 N 3 0

S t r u c t u r e i n f o r m a t i o n n o t a v a i l a b l e f o r th i s c o m p o u n d .

4 - C h l o r o - a l p h a , a l p h a , a l p h a - t r i f l u o r o - N - ( l - i m i d a z o l - l - y l - 2 - p r o p o x y .e t h y l i d e n e ) - o - t o l u i d i n e( E ) - 4 - C h l o r o - a l p h a , a l p h a , a l p h a - - t r i f l u o r o - N - ( l - i m i d a z o l - l - y l - 2 - p r op o x y e t h y l i d e n e ) - o- t o lu id i r i e! - ( ! - ( ( 4 - C h l o r o - 2 - ( t r i f l u o r o m e t h y l ) p h e n y l ) i m i n o ) - 2 - p r o p o x y e t h y l ) -* I H - i m i d a z o l e
I H - I m i d a z o l e , ! - ( ! - ( ( 4 - c h l o r o - 2 - ( t r i f l u o r o m e t h y l ) p h e n y l ) i m i n o ) - 2 -p r o p o x y e t h y l ) -N F - 1 1 4

5 more names a v a i l a b l e

Option? sshow 7
Entry: 1
CAS RN 63-25-2

C I S S o u r c e s o f I n f o r m a t i o n
1 - T S C A I N V ( T S C A I n v e n t o r y )
5 - O H M / T A D S ( O i l a n d H a z a r d o u s M a t e r i a l s ) : 7 2 1 6 5 5 07 - Merck I n d e x : 178932 - R T E C S ( R e g . o f T o x i c E f f e c t s o f Chem. S u b s t a n c e s ) :

F C 5 9 5 0 0 0 03 7 - C H R I S ( C h e m i c a l H a z a r d s Respons e I n f o S y s t e m ) : C B Y5 0 - C T C P , Produc t F o r m u l a t i o n I n f o r m a t i o n5 1 - T S C A P P ( T S C A P l a n t a n d P r o d u c t i o n )
5 6 - T S C A T S ( T S C A T e s t S u b m i s s i o n s )6 0 - W M S S S ( W i l e y R e g i s t r y o f M a s s S p e c t r a l D a t a )6 3 - C T C P , T o x i c i t y S t a t e m e n t I n f o r m a t i o n. 120 - CCRIS ( C a r c i h o g e n i c i t y S t u d i e s )

Vj*-*SW?^--'



2 1 3 - G I A B S ( G a s t r o - I n t e s t i n a l A b s o r p t i v i t y )2 1 4 - P H Y T O T O X ( P l a n t T o x i c i t y )2 1 5 - I F I S ( E P A I n d u s t r y S p e c i f i c R e g u l a t i o n s )216 - CASK (EPA Chemical A c t i v i t i e s )
2 1 7 - G E N E T O X ( G e n e t i c A s s a y S t u d i e s )2 1 8 - I S H O W ( P h y s i c a l P r o p e r t i e s )2 1 9 - E N V I R O F A T E (Environmenta l F a t e )
2 2 0 - A Q U I R E ( A q u a t i c T o x i c i t y )221 - DERMAL (Dermal A b s o r p t i o n )2 2 5 - I R I S ( I n t e g r a t e d Risk I n f o r m a t i o n S y s t e m )227 - ERNS (Emergency Response N o t i f i c a t i o n S y s t e m )231 - B I O L O G ( B i o d e g r a d a t i o n B i b l i o g r a p h i c R e f e r e n c e s )2 3 2 - D A T A L O G (Environmenta l F a t e R e f e r e n c e s )

4 4 N o n - C I S R e f e r e n c e s A v a i l a b l e

C 1 2 H 1 1 N 0 2

C**N%%C**O**C

O

1 - N a p h t h a l e n o l , me thyl carbamate ( 9 C I )Carbamic a c id , m e t h y l - , 1-naphthyl ester ( S C I )A r i l a tA r i l a t eArylam
94 more names a v a i l a b l e

Dpt ion? sshow 8
:ntry: l

AS RN 12427-38-2
-IS Sources o f I n f o r m a t i o n

5 - OHM/TADS (Oil and H a z a r d o u s M a t e r i a l s ) : 8400296



3 2 - R T E C S ( R e g . o f T o x i c E f f e c t s o f Chem. S u b s t a n c e s ) :
OP0700000^ 50 - CTCP, Produc t F o r m u l a t i o n I n f o r m a t i o n

5 6 - T S C A T S ( T S C A T e s t S u b m i s s i o n s )6 0 - W M S S S ( W i l e y R e g i s t r y o f M a s s S p e c t r a l D a t a )6 3 - - C T C P , T o x i c i t y S t a t e m e n t I n f o r m a t i o n1 2 0 - C C R I S ( C a r c i n o g e n i c i t y S t u d i e s )2 1 3 - G I A B S ( G a s t r o - I n t e s t i n a l A b s o r p t i v i t y )2 1 5 - I F I S ( E P A I n d u s t r y S p e c i f i c R e g u l a t i o n s )2 1 6 - C A S R ( E P A C h e m i c a l A c t i v i t i e s )2 1 7 - G E N E T O X ( G e n e t i c A s s a y S t u d i e s )2 1 8 - I S H O W ( P h y s i c a l P r o p e r t i e s )2 1 9 - E N V I R O F A T E ( E n v i r o n m e n t a l F a t e )
220 - A Q U I R E ( A q u a t i c T o x i c i t y ) ^ \' l225 - IRIS ( I n t e g r a t e d Risk I n f o r m a t i o n S y s t e m ) '" ' ' k M ^230 - B I O D E G ( B i o d e g r a d a t i o n o f S u b s t a n c e s )2 3 1 - B I O L O G ( B i o d e g r a d a t i o n B i b l i o g r a p h i c R e f e r e n c e s )2 3 2 - D A T A L O G ( E n v i r o n m e n t a l F a t e R e f e r e n c e s )

2 4 N o n - C I S R e f e r e n c e s A v a i l a b l e

C 4 H 6 M n N 2 S 4

Structure i n f o r m a t i o n not a v a i l a b l e for this compound.

M a n g a n e s e , [ [ 1 , 2 - e t h a n e d i y l b i s [ c a . r b a m o d i t h i o a t o ] ] ( 2 - ) ] - ( 9 C I )M a n g a n e s e , [ e t h y l e n e b i s [ d i t h i o c a r b a m a t o ] ] - ( V A N 8 C I )AamanganA k z o Chemie ManebAmangan
94 more names a v a i l a b l e

Option? sshow 9
Entry: 1
CAS RN 8018-01-7

C I S Source s o f I n f o r m a t i o n
7 - Merck I n d e x : 5 5 9 8

3 2 - R T E C S ( R e g . o f T o x i c E f f e c t s o f Chem. S u b s t a n c e s )
Z B 3 2 0 0 0 0 050 - CTCP, Product F o r m u l a t i o n I n f o r m a t i o n

5 6 - T S C A T S ( T S C A T e s t S u b m i s s i o n s )6 3 - C T C P , T o x i c i t y s tatement I n f o r m a t i o n2 1 3 - G I A B S ( G a s t r o - I n t e s t i n a l A b s o r p t i v i t y )2 1 5 - I F I S ( E P A I n d u s t r y S p e c i f i c R e g u l a t i o n s )216 - CASR (EPA Chemical A c t i v i t i e s )



2 1 7 - G E N E T O X ( G e n e t i c A s s a y S t u d i e s )218 - ISHOW ( P h y s i c a l P r o p e r t i e s ) <
220 - A Q U I R E ( A q u a t i c T o x i c i t y )231 - B I O L O G ( B i o d e g r a d a t i o n B i b l i o g r a p h i c R e f e r e n c e s )
232 - DATALOG (Environmenta l F a t e R e f e r e n c e s ) ^

13 N o n - C I S R e f e r e n c e s A v a i l a b l e

C 4 H 6 M n N 2 S 4 . C 4 H 6 N 2 S 4 Z n

Structure i n f o r m a t i o n not a v a i l a b l e for this compound.

M a n g a n e s e , [ [ 1 , 2 - e t h a n e d i y l b i s [ c a r b a m o d i t h i o a t o ] ] ( 2 - ) ]-, mixt . wit h [ [ l , 2 - e t h a n e d i y l b i s [ c a r b a m o d i t h i o a t o ] ] ( 2 - ) ] z i n c ( 9 C I )Carbamic ac id , e t h y l e n e b i s [ d i t h i o - , manganese zinc c ompl e x ( S C I )CarmazineDithane M 45Dithane S 60
32 more names a v a i l a b l e

Option? sshow 10
Entry: 1
CAS RN 2921-88-2

C I S Sources o f I n f o r m a t i o n
5 - OHM/TADS ( O i l and H a z a r d o u s M a t e r i a l s ) : 78000257 - Merck I n d e x : 21903 2 - R T E C S ( R e g . o f T o x i c E f f e c t s o f Chem. S u b s t a n c e s )

T F 6 3 0 0 0 0 05 0 - C T C P , Product F o r m u l a t i o n I n f o r m a t i o n5 6 - T S C A T S ( T S C A T e s t S u b m i s s i o n s )6 0 - W M S S S ( W i l e y Regi s t ry o f M a s s S p e c t r a l D a t a )6 3 - C T C P , T o x i c i t y S t a t e m e n t I n f o r m a t i o n213 - GIABS ( G a s t r o - I n t e s t i n a l A b s o r p t i v i t y )2 1 4 - P H Y T O T O X ( P l a n t T o x i c i t y )2 1 5 - I F I S ( E P A I n d u s t r y S p e c i f i c R e g u l a t i o n s )216 - CASR ( E P A Chemical A c t i v i t i e s )2 1 7 - G E N E T O X ( G e n e t i c A s s a y S t u d i e s )218 - ISHOW ( P h y s i c a l P r o p e r t i e s )2 1 9 - E N V T R O F A T E - ' ( E n v i r o n m e n t a l F a t e )220 - AQUIRE (Aquat i c T o x i c i t y )221 - DERMAL (Dermal A b s o r p t i o n )225 - IRIS ( I n t e g r a t e d Risk I n f o r m a t i o n S y s t e m )227 - ERNS (Emergency Response N o t i f i c a t i o n S y s t e m )231 - BIOLOG ( B i o d e g r a d a t i o n B i b l i o g r a p h i c R e f e r e n c e s )232 - DATALOG (Environmental F a t e R e f e r e n c e s )



•": '-r

3 0 N o n - C I S R e f e r e n c e s A v a i l a b l e

CL**
C. .N

C*
*
C*
*o*

CL*C C*****o**P-H-S*
*

C . . C O* ** *
CL C*

*
C

C 9 H 1 1 C 1 3 N 0 3 P S

D '
<1 \

"X 0

P h o s p h o r c t h i o i c ^ c i d , 0 , o - d l « t h y l o - ( 3 , 5 . 6 - t r i c h l o r o - a - p y r i d l n y i ,
P h c s p h o r o t h i o i c a c i d , o , 0 - d i e t h y l 0 - ( 3 , 5 , 6 - t r i c h l o r o - 2 - p y r i d y l , .
BrodanC h l o r o p y r i f o sC h l o r o p y r i p h o s

37 more names a v a i l a b l e



ODOR T H R E S H O L DD e t e c t i o n : 0.0002 m g / k g water [ V e r s c h u e r e n , K . H a n d b o o k o f.Environmental Data o f Organic C h e m i c a l s . 2 n d e d . N e w Y o r k , N Y :V a n N o s t r a n d R e i n h o l d C o . , 1983.::, p . 2 2 6 ] **QC R E V I E W E D * *
S K I N , E Y E A N D R E S P I R A T O R Y I R R I T A T I O N SI r r i t a t i n g to eyes and skin. [ C o m m i s s i o n of the EuropeanCommuni t i e s . L e g i s l a t i o n on Dangerous S u b s t a n c e s -C l a s s i f i c a t i o n and L a b e l l i n g in th e European Communi t i e s . Vol .I I . L o n d o n a n d T r o t m a n L t d . , 1 9 8 9 . , p . 9 8 ] **QC R E V I E W E D * *C O L O R / F O R M C o l o r l e s s c r y s t a l s [ W o r t h i n g , C . R . a n dS . B . W a l k e r ( e d s . ) . T h e P e s t i c i d e Manual -A W o r l d C o m p e n d i u m . 8th ed. T h o r n t o nH e a t h , U K : T h e Bri t i sh C r o p P r o t e c t i o n

C o u n c i l , 1 9 8 7 . , p . 41] **QC R E V I E W E D * *
COLOR/ FORM BROWN W A X Y S O L I D [ S a x , N . I . a n d R . J .L e w i s , S r . ( e d s . ) . H a w l e y ' s C o n d e n s e dChemica l D i c t i o n a r y , l l t h e d . N e w Y o r k :Van N o s t r a n d Reinhold Co. , 1987. , p . 110]

**QC R E V I E W E D * *C O L O R / F O R M C o l o r l e s s c r y s t a l l s or a brown waxy s o l i d .[ N I O S H . N I O S H Pocket G u i d e t o ChemicalH a z a r d s . D H H S ( N I O S H ) P u b l i c a t i o n N o .94-116. W a s h i n g t o n , D . C . : U . S . Government~ P r i n t i n g O f f i c e , J u n e 1 9 9 4 . , p . 2 2 ] **QC
R E V I E W E D * *

ODOR NO DATA
N O N - H U M A N T O X I C I T Y V A L U E SLD50 Guinea p i g male oral 8 0 m g / k g [ V e r s c h u e r e n , K . H a n d b o o k o fEnvironmental Data o f Organic C h e m i c a l s . 2 n d e d . N e w Y o r k , N Y :

V a n N o s t r a n d Reinhold C o . , 1983 . , p . 2 2 7 ] **QC R E V I E W E D * *
N O N - H U M A N T O X I C I T Y V A L U E S* L D 5 0 Rat oral 13-16.4 m g / k g [ V e r s c h u e r e n , K. H a n d b o o k o fEnvironmental Data o f Organic C h e m i c a l s . 2 n d e d . N e w Y o r k , N Y :V a n N o s t r a n d Reinhold C o . , 1983 . , p . 2 2 7 ] **QC R E V I E W E D * *
N O N - H U M A N T O X I C I T Y V A L U E SLD50 Rat dermal 220 B i g / k g [ V e r s c h u e r e n , K. H a n d b o o k o fEnvironmental Data o f Organic C h e m i c a l s . 2nd ed . New Y o r k , NY:

V a n N o s t r a n d Reinhold C o . , 1983 . , p . 2 2 7 ] **QC R E V I E W E D * *

USER":prt mf hazr wrnp o d c o f o odor ntxv ss 2 cont i n d e n t e d1 - HSDB
N A M E O F S U B S T A N C E F O S E T Y L - A L
CAS R E G I S T R Y N U M B E R 39148-24-8 /
M O L E C U L A R F O R M U L A C 6 - H 1 8 - A 1 - O 9 - P 3 *-*PEER R E V I E W E D * * \^
R E A C T I V I T I E S & I N C O M P A T I B I L I T I E S / \I n c o m p a t i b l e with f o l i a r f e r t i l i z e r s . [ H a r t l e y , D . a n d H . K i d d( e d s . ) . T h e A g r o c h e m i c a l s H a n d b o o k . 2 n d e d . Lechwor th , H e r t s ,E n g l a n d : T h e Royal S o c i e t y o f C h e m i s t r y , 1987. - A 0 1 3 / A U G 8 7 ] j

**PEER R E V I E W E D * *
D E C O M P O S I T I O N • NO DATA
P O L Y M E R I Z A T I O N N O D A T A
OTHER H A Z A R D O U S R E A C T I O N S N O D A T A
ODOR T H R E S H O L D NO DATA
S K I N , E Y E A N D R E S P I R A T O R Y N O D A T A

I R R I T A T I O N SC O L O R / F O R M W h i t e crys tal s [Budavari , S . ( e d . ) . T h eMerck I n d e x - E n c y c l o p e d i a of Chemica l s ,Drugs and B i o l o g i c a l s . Rahway, NJ: Merck



C O L 1 O R / F O R M

C O L O R / F O R M

ODOR

a n d C o . , I n c . , 1989 . , p . 6 6 5 ] **PEER
R E V I E W E D * *C o l o r l e s s c r y s t a l s [ H a r t l e y , D . a n d H .K i d d ( e d s . ) . T h e A g r o c h e m i c a l s H a n d b o o k .2 n d e d . L e c h w o r t h , H e r t s , E n g l a n d : T h eRoyal S o c i e t y o f C h e m i s t r y , 1987. A 0 1 3 / A U G
8 7 ] **PEER R E V I E W E D * *C o l o r l e s s powder [ W o r t h i n g , C . R . a n d S . B .W a l k e r ( e d s . ) . T h e P e s t i c i d e Manua l - AW o r l d C o m p e n d i u m . 8 t h e d . T h o r n t o n H e a t h ,U K : T h e Bri t i sh C r o p P r o t e c t i o n C o u n c i l ,
1987. , p . 4 3 8 ] **PEER R E V I E W E D * *O d o r l e s s [ B u d a v a r i , S . ( e d . ) . T h e MerckI n d e x - E n c y c l o p e d i a o f C h e m i c a l s , Drugsa n d B i o l o g i c a l s . Rahway, N J : Merck a n d
C o . , I n c . , 1 9 8 9 . , p . 6 6 5 ] **PEER
R E V I E W E D * *

N O N - H U M A N T O X I C I T Y V A L U E SLD50 R a t oral 5800 m g / k g [ H a r t l e y , D . a n d H . K i d d ( e d s . ) . T h eA g r o c h e m i c a l s H a n d b o o k . 2 n d e d . Lechwor th , H e r t s , E n g l a n d : T h e
Royal S o c i e t y o f C h e m i s t r y , 1987. A 0 1 3 / A U G 8 7 ] **PEER
R E V I E W E D * *

N O N - H U M A N T O X I C I T Y V A L U E SLD50 Mouse oral 3700 m g / k g [ H a r t l e y , D . a n d H . K i d d ( e d s . ) . T h eA g r o c h e m i c a l s H a n d b o o k . 2 n d e d . Lechworth, H e r t s , E n g l a n d : T he
Royal S o c i e t y o f C h e m i s t r y , 1987. A 0 1 3 / A U G 8 7 ] **PEER
R E V I E W E D * *

N O N - H U M A N T O X I C I T Y V A L U E SL D 5 0 R a t percutaneous >3200 m g / k g [ W o r t h i n g , C . R . a n d S . B .W a l k e r ( e d s . ) . T h e P e s t i c i d e Manual - A W o r l d C o m p e n d i u m . 8 t he d . T h o r n t o n H e a t h , U K : T h e Brit i sh C r o p P r o t e c t i o n C o u n c i l ,
1987. , p . 4 3 8 ] **PEER R E V I E W E D * *

U S E R :prt mf hazr wrnp c o f o odor nttxv ss 3 cont inden t ed1 - HSDB
N A M E O F S U B S T A N C E M E T H O M Y LC A S R E G I S T R Y N U M B E R 16752-77-5
M O L E C U L A R F O R M U L A C 5 - H 1 0 - N 2 - O 2 - S **PEER R E V I E W E D * *
R E A C T I V I T I E S & I N C O M P A T I B I L I T I E S , ,S t r o n g bases. [ N I O S H . N I O S H Pocket G u i d e t o Chemi ca l H a z a r d s . ^D H H S ( N I O S H ) P u b l i c a t i o n N o . 94-116. W a s h i n g t o n , D . C . : U . S . ^Government P r i n t i n g O f f i c e . , J u n e 1 9 9 4 . , p . 1 9 4 ] **QC R E V I E W E D * * \ ;
D E C O M P O S I T I O N N O D A T A '

NO DATA
N O D A T A
N O D A T A
NO DATA

P O L Y M E R I Z A T I O N
O T H E R H A Z A R D O U S R E A C T I O N S
ODOR T H R E S H O L D
S K I N , E Y E A N D R E S P I R A T O R Y

I R R I T A T I O N S
C O L O R / F O R M

C O L O R / F O R M

C O L O R L E S S C R Y S T A L L I N E S O L I D [ W o r t h i n g ,C . R . a n d S . B . W a l k e r ( e d s . ) . T h e P e s t i c i d eManual - A W o r l d C o m p e n d i u m . 8th ed.T h o r n t o n H e a t h , U K : T h e Bri t i s h C r o pProtec t ion C o u n c i l , 1987 . , p . 5 5 0 ] **PEERR E V I E W E D * *
W H I T E C R Y S T A L L I N E S O L I D [ F a r m C h e m i c a l sHandbook 1989. W i l l o u g h b y , O H : M e i s t e rPubl i sh ing C o . , 1989. C - 1 9 1 ] **PEER
REVIEWED**



C O L O R / F O R M

ODOR

ODOR

W h i t e , c r y s t a l l i n e s o l i d . [ N I O S H . N I O S HPocket G u i d e t o Chemica l H a z a r d s . D H H S
( N I O S H ) P u b l i c a t i o n N o . 94-116.W a s h i n g t o n , . D . C . : U . S . Government P r i n t i n g

O f f i c e , J u n e 1994. , p . 1 9 4 ] **QC
R E V I E W E D * *
S L I G H T L Y S U L F U R O U S [ F a r m C h e m i c a l sH a n d b o o k 1989. W i l l o u g h b y , O H : M e i s t e rP u b l i s h i n g C o . , 1989. C - 1 9 1 ] **PEER
R E V I E W E D * *S l i g h t , s u l f u r - l i k e odor. [ N I O S H . N I O S HPocket G u i d e t o Chemi ca l H a z a r d s . D H H S
( N I O S H ) P u b l i c a t i o n N o . 94-116.W a s h i n g t o n , D . C . : U . S . Government P r i n t i n gO f f i c e , J u n e 1994 . , p . 1 9 4 ] **QC

R E V I E W E D * *
N O N - H U M A N T O X I C I T Y V A L U E SLD50 Rat oral 31 mg active ingredient (as 240 g/1 l i q u i d ) / k g[ W o r t h i n g , C . R . a n d S . B . W a l k e r ( e d s . ) . T h e P e s t i c i d e Manual -A W o r l d C o m p e n d i u m . 8 t h e d . T h o r n t o n H e a t h , U K : T h e Brit i shCrop P r o t e c t i o n C o u n c i l , 1987 . , p . 5 5 0 ] **PEER R E V I E W E D * *
N O N - H U M A N T O X I C I T Y V A L U E SLD50 Rat oral 47 mg active ingred i en t (as w e t t a b l e p o w d e r ) / k g

f [ W o r t h i n g , C . R . a n d S . B . W a l k e r ( e d s . ) . T h e P e s t i c i d e Manual -A W o r l d Compend ium. 8 t h e d . T h o r n t o n H e a t h , U K : T h e Bri t i sh
C r o p P r o t e c t i o n C o u n c i l , 1987. , p . 5 5 0 ] **PEER R E V I E W E D * *

N O N - H U M A N T O X I C I T Y V A L U E SLD50 Rabbit percutaneous 4080 mg ai (as 240 g/1 l i g ) / k g[ W o r t h i n g , C . R . a n d S . B . W a l k e r ( e d s . ) . T h e P e s t i c i d e Manual -A W o r l d C o m p e n d i u m . 8 t h e d . T h o r n t o n H e a t h , U K : T h e Bri t i sh
Crop P r o t e c t i o n C o u n c i l , 1987 . , p . 5 5 0 ] **PEER R E V I E W E D * *

N O N - H U M A N T O X I C I T Y V A L U E SLD50 Rat ( m a l e ) oral 17 mg active ingred i en t [ W o r t h i n g , C . R .a n d S . B . W a l k e r ( e d s . ) . T h e P e s t i c i d e Manual - A W o r l dC o m p e n d i u m . 8 t h e d . T h o r n t o n H e a t h , U K : T h e Brit i sh C r o p
Prote c t i on C o u n c i l , 1987 . , p . 5 5 0 ] **PEER R E V I E W E D * *

prt mf hazr wrnp c o f o odor ntxv ss 3 cont indent ed1 - HSDB' N A M E O F S U B S T A N C E M E T H O M Y LC A S R E G I S T R Y N U M B E R 16752-77-5
M O L E C U L A R F O R M U L A C 5 - H 1 0 - N 2 - O 2 - S **PEER R E V I E W E D * *
R E A C T I V I T I E S & I N C O M P A T I B I L I T I E SS t r o n g bases. [ N I O S H . N I O S H Pocket G u i d e t o Chemica l H a z a r d s .D H H S ( N I O S H ) P u b l i c a t i o n N o . 94-116. W a s h i n g t o n , D . C . : U . S .Government P r i n t i n g O f f i c e , J u n e 1994 . , p . 1 9 4 ] **QC R E V I E W E D * *
D E C O M P O S I T I O N
P O L Y M E R I Z A T I O N
O T H E R H A Z A R D O U S R E A C T I O N S
ODOR T H R E S H O L D
S K I N , E Y E A N D R E S P I R A T O R Y

I R R I T A T I O N S
C O L O R / F O R M \

NO DATA
N O D A T A
N O D A T A
NO DATA
N O D A T A
C O L O R L E S S C R Y S T A L L I N E S O L I D [ W o r t h i n g ,C . R . a n d S . B . W a l k e r ( e d s . ) . T h e P e s t i c i d eManual - A W o r l d Compendium. 8th ed.Thornton H e a t h , U K : T h e British CropProtect ion C o u n c i l , 1987., p. 5 5 0 ] **PEERREVIEWED**



C O L O R / F O R M

C O L O R / F O R M

ODOR

ODOR

W H I T E C R Y S T A L L I N E S O L I D [ F a r m C h e m i c a l sH a n d b o o k 1989. W i l l o u g h b y , O H : M e i s t e r
P u b l i s h i n g C o . , 1989. C - 1 9 1 ] **PEER
R E V I E W E D * *W h i t e , c r y s t a l l i n e s o l i d . [ N I O S H . N I O S HPocket G u i d e t o C h e m i c a l H a z a r d s . D H H S
( N I O S H ) P u b l i c a t i o n N o . 94-116.W a s h i n g t o n , D . C . : U . S . Government Prin t ing
O f f i c e , J u n e 1 9 9 4 . , p . 1 9 4 ] **QC
R E V I E W E D * *S L I G H T L Y S U L F U R O U S [ F a r m C h e m i c a l s
H a n d b o o k 1989. W i l l o u g h b y , O H : M e i s t e rP u b l i s h i n g C o . , 1989. C - 1 9 1 ] **PEER
R E V I E W E D * *S l i g h t , s u l f u r - l i k e odor. [ N I O S H . N I O S HPocket G u i d e t o Chemical H a z a r d s . D H H S( N I O S H ) P u b l i c a t i o n N o . 94-116.W a s h i n g t o n , D . C . : U . S . Government P r i n t i n g
O f f i c e , J u n e 1 9 9 4 . , p . 1 9 4 ] **QC
R E V I E W E D * *

N O N - H U M A N T O X I C I T Y V A L U E S""" LD50 Rat oral 31 mg active ingr ed i en t (as 240 g/1 l i q u i d ) /kg[ W o r t h i n g , C . R . a n d S . B . W a l k e r ( e d s . ) . T h e P e s t i c i d e Manual -A W o r l d C o m p e n d i u m . 8 t h e d . T h o r n t o n H e a t h , U K : T h e Bri t i shC r o p P r o t e c t i o n C o u n c i l , 1987. , p . 5 5 0 ] **PEER R E V I E W E D * *
N O N - H U M A N T O X I C I T Y V A L U E SLD50 Rat oral 47 mg active ingred i en t (as w e t t a b l e p o w d e r ) /kg[ W o r t h i n g , C . R . a n d S . B . W a l k e r ( e d s . ) . T h e P e s t i c i d e Manual -A W o r l d C o m p e n d i u m . 8 t h e d . T h o r n t o n H e a t h , U K : T h e Bri t i s h

C r o p P r o t e c t i o n C o u n c i l , 1987. , p . 5 5 0 ] **PEER R E V I E W E D * *
N O N - H U M A N T O X I C I T Y V A L U E SL D 5 0 Rabbit percu taneous 4080 mg ai (as 240 g/1 l i q ) /kg[ W o r t h i n g , C . R . a n d S . B . W a l k e r ( e d s . ) . T h e P e s t i c i d e Manual -A W o r l d C o m p e n d i u m . 8 t h e d . T h o r n t o n H e a t h , U K : T h e Bri t i shC r o p P r o t e c t i o n C o u n c i l , 1987 . , p . 5 5 0 ] **PEER R E V I E W E D * *
N O N - H U M A N T O X I C I T Y V A L U E SL D 5 0 Rat ( m a l e ) oral 17 mg active ingred i en t [ W o r t h i n g , C . R .a n d S . B . W a l k e r ( e d s . ) . T h e P e s t i c i d e Manual - A W o r l dCompendium. 8 t h e d . T h o r n t o n H e a t h , U K : T h e Brit i sh C r o pP r o t e c t i o n c o u n c i l , 1 9 8 7 . , p . 5 5 0 ] **PEER R E V I E W E D * *

prt mf hazr wrnp cof o odor ntxv ss 4 . cont inden t ed1 - HSDB
N A M E O F S U B S T A N C E C A R B A R Y L
G A S R E G I S T R Y N U M B E R 63-25-2
M O L E C U L A R F O R M U L A C 1 2 - H 1 1 - N - O 2 **QC R E V I E W E D * *
R E A C T I V I T I E S & I N C O M P A T I B I L I T I E SI n c o m p a t i b l e with s t r o n g l y a l k a l i n e p e s t i c i d e s . [ W o r t h i n g ,C . R . , S . B . W a l k e r ( e d s . ) . T h e P e s t i c i d e Manua l - A W o r l dCompendium. .- 7 t h e d . Lavenham, S u f f o l k , G r e a t Bri ta in: T h eLavenham Press L i m i t e d , 1 9 8 3 . , p . 88] **QC R E V I E W E D * *
R E A C T I V I T I E S & I N C O M P A T I B I L I T I E SS t r o n g o x id i z e r s , s t r ong ly a lka l ine p e s t i c i d e s . [ N I O S H . N I O S HPocket Guide t o Chemical H a z a r d s . D H H S ( N I O S H ) Publ i ca t ion N o .94-116. W a s h i n g t o n , D . C . : U . S . Government Prin t ing O f f i c e , June

1994., p. 50] **QC R E V I E W E D * *
D E C O M P O S I T I O NWhen heated to d e c o m p o s i t i o n it emits toxic f u m e s of



o x i d e s / . [ S a x , N . I . Dangerous P r o p e r t i e s o f I n d u s t r i a lM a t e r i a l s . 6 t h e d . N e w Y o r k , N Y : V a n N o s t r a n d R e i n h o l d , 1984.
p. 1 8 2 3 ] **QC R E V I E W E D * *

P O L Y M E R I Z A T I O N N O D A T A -
O T H E R H A Z A R D O U S R E A C T I O N S N O D A T A
ODOR T H R E S H O L D N O D A T A
S K I N , E Y E A N D R E S P I R A T O R Y I R R I T A T I O N SI r r i t a t i n g t o skin & eyes. [ U . S . Coas t G u a r d , Depar tmen t o fT r a n s p o r t a t i o n . C H R I S - H a z a r d o u s Chemica l Data. V o l u m e I I .W a s h i n g t o n , D . C . : U . S . Government Print ing O f f i c e , 1 9 8 4 - 5 . ]

**QC R E V I E W E D * *
C O L O R / F O R M

C O L O R / F O R M

C O L O R / F O R M

ODOR

ODOR

N O N - H U M A N T O X I C I T Y V A L U E S

W H I T E O R G R A Y S O L I D [ A m e r i c a n C o n f e r e n c eo f Governmental I n d u s t r i a l H y g i e n i s t s ,I n c . Documenta t ion o f the" T h r e s h o l d LimitV a l u e s , 4 th ed . , 1980. C i n c i n n a t i , Ohio:A m e r i c a n C o n f e r e n c e o f , p . 6 7 ]Governmmental I n d u s t r i a l H y g i e n i s t s , I n c . ,
1980., p. 67] **QC R E V I E W E D * *C o l o r l e s s s o l i d [ M a c k i s o n , F . W . , R . S .S t r i c o f f , L . J . P a r t r i d g e , J r . ( e d s . ) .N I O S H / O S H A Pocket G u i d e t o Chemica lH a z a r d s . D H E W ( N I O S H ) . P u b l i c a t i o n N o .78-210. W a s h i n g t o n , D C : U . S . GovernmentP r i n t i n g O f f i c e , 1980. , p . 1 6 0 ] **QC
R E V I E W E D * *W h i t e o r gray sol id [ p e s t i c i d e ] . [ N I O S H .N I O S H Pocket G u i d e t o Chemical H a z a r d s .D H H S ( N I O S H ) P u b l i c a t i o n N o . 94-116.W a s h i n g t o n , D . C . : U . S . Government P r i n t i n g
O f f i c e , J u n e 1994 . , p . 5 0 ] **QC R E V I E W E D * *E s s e n t i a l l y odor l e s s . [ M a c k i s o n , F . W . , R .S . S t r i c o f f , a n d L . J . P a r t r i d g e , J r .( e d s . ) . N I O S H / O S H A - Occupat i onal H e a l t hG u i d e l i n e s f o r Chemical H a z a r d s .D H H S ( N I O S H ) P u b l i c a t i o n , p . 2 ] N o . 81-123( 3 V O L S ) . W a s h i n g t o n , D C : U . S . GovernmentP r i n t i n g O f f i c e , J a n . 1981., p . 2 ] **QC
R E V I E W E D * *O d o r l e s s [ p e s t i c i d e ] . [ N I O S H . N I O S H PocketG u i d e t o Chemica l H a z a r d s . D H H S ( N I O S H )Publ i ca t i on N o . 94-116. W a s h i n g t o n , D . C . :U . S . Government P r i n t i n g O f f i c e , J u n e
1 9 9 4 . , p . 50] **QC R E V I E W E D * *
N O D A T A

_
U S E R :prt mf hazr wrnp c o f o odor ntxv ss 5 cont indented1 - HSDB
N A M E O F S U B S T A N C E M A N E B
C A S R E G I S T R Y N U M B E R 12427-38-2
M O L E C U L A R F O R M U L A C 4 - H 6 - M N - N 2 - S 4 **PEER R E V I E W E D * *
R E A C T I V I T I E S & N O D A T A

I N C O M P A T I B I L I T I E S
D E C O M P O S I T I O N ' NO DATA
P O L Y M E R I Z A T I O N N O D A T A
OTHER H A Z A R D O U S R E A C T I O N SS p o n t a n e o u s l y combustible [ S i t t i g , M. Handbook o f T o x i c andH a z a r d o u s Chemicals and Carcinogens, 1985. 2nd ed. Park Ridge ,N J : N o y e s Data Corporat ion, 1985., p . 5 5 8 ] **PEER REVIEWED**



ODOR T H R E S H O L D N O D A T A
S K I N , E Y E A N D R E S P I R A T O R Y I R R I T A T I O N SMay cause i r r i t a t i o n to skin, eyes, nose, & throa t . [ H a r t l e y ,D . a n d H . K i d d ( e d s . ) . T h e A g r o c h e m i c a l s H a n d b o o k . 2 n d e d .L e c h w o r t h , H e r t s , E n g l a n d : T h e Royal S o c i e t y o f C h e m i s t r y ,

1987. A 2 5 2 / A U G 8 7 ] **PEER R E V I E W E D * *
COLOR/ FORM Y E L L O W P O W D E R ; C R Y S T A L S FROM A L C O H O L[ B u d a v a r i , S . ( e d . ) . T h e Merck I n d e x -E n c y c l o p e d i a o f C h e m i c a l s , Drugs andB i o l o g i c a l s . Rahway, N J : Merck a n d C o . ,
COLOR/ FORM I n c . , 1 9 8 9 . , p . 8 9 9 ] **PEER R E V I E W E D * *brown p o w d e r [ S a x , N . I . a n d R . J . L e w i s ,S r . ( e d s . ) . H a w l e y ' s C o n d e n s e d C h e m i c a lDic t i onary , l l t h ed . New Y o r k : VanN o s t r a n d Reinho ld C o . , 1 9 8 7 . , p . 7 2 7 ]

**PEER R E V I E W E D * *ODOR F a i n t [ P u r d u e U n i v e r s i t y ; N a t i o n a lP e s t i c i d e I n f o r m a t i o n Retrieval S y s t e m ,Maneb F a c t S h e e t N o . 1 8 2 ( 1 9 8 8 ) ] **PEERR E V I E W E D * *
N O N - H U M A N T O X I C I T Y V A L U E SLD50 Rat oral 6750 m g / k g [ K i r k - O t h m e r E n c y c l o p e d i a o f C h e m i c a l- T e c h n o l o g y . 3 r d e d . , V o l u m e s 1-26. N e w Y o r k , N Y : J o h n W i l e y a n d

S o n s , 1978-1984. V14 885 ( 1 9 8 1 ) ] ** PEER R E V I E W E D * *
N O N - H U M A N T O X I C I T Y V A L U E SLD50 Rat percutaneous > 5000 m g / k g [ H a r t l e y , D. and H. K i d d( e d s . ) ' T h e Agrochemi ca l s H a n d b o o k . 2 n d e d . Lechworth, H e r t s ,E n g l a n d : T h e Royal S o c i e t y o f C h e m i s t r y , 1987. A 2 5 2 / A U G 8 7 ]

**PEER R E V I E W E D * *
N O N - H U M A N T O X I C I T Y V A L U E SL D 5 0 Rabbit dermal > 2 g / k g [ P u r d u e U n i v e r s i t y ; N a t i o n a lP e s t i c i d e I n f o r m a t i o n Retrieval S y s t e m , Maneb F a c t S h e e t N o .

1 8 2 ( 1 9 8 8 ) ] **PEER R E V I E W E D * *
N O N - H U M A N T O X I C I T Y V A L U E SL D 5 0 R a t oral 4400 m g / k g [ P u r d u e U n i v e r s i t y ; N a t i o n a l P e s t i c i d eI n f o r m a t i o n Retrieval S y s t e m , Maneb F a c t S h e e t N o . 1 8 2 ( 1 9 8 8 ) ]

**PEER R E V I E W E D * *

prt mf hazr mwrnp c o f o odor hntxv ss 6 cont inden t edl - HSDB
N A M E O F S U B S T A N C E M A N C O Z E B
G A S R E G I S T R Y N U M B E R 8018-01-7
M O L E C U L A R F O R M U L A N O D A T A
R E A C T I V I T I E S & N O D A T A

' I N C O M P A T I B I L I T I E S
D E C O M P O S I T I O NS l o w l y d e c o m p o s e d by heat and moisture. [ H a r t l e y , D. and H.K i d d ( e d s . ) . T h e A g r o c h e m i c a l s H a n d b o o k . 2 n d e d . Lechwor th ,H e r t s , E n g l a n d : T h e Royal S o c i e t y o f C h e m i s t r y , 1987. A 2 5 1 / A u g

8 7 ] **PEER R E V I E W E D * *
P O L Y M E R I Z A T I O N N O D A T A
O T H E R H A Z A R D O U S R E A C T I O N S N O D A T A
ODOR T H R E S H O L D N O D A T A
S K I N , E Y E A N D R E S P I R A T O R Y I R R I T A T I O N SMay cause skin irr i ta t ion on repeated exposure. [ H a r t l e y , D.a n d H . K i d d ( e d s . ) . T h e A g r o c h e m i c a l s H a n d b o o k . 2 n d e d .Lechworth, H e r t s , England: The Royal S o c i e t y o f C h e m i s t r y ,

1987. A 2 5 1 / A u g 8 7 ] **PEER R E V I E W E D * *

~
v



C O L O R / F O R M G r e y i s h - y e l l o w powder [ W o r t h i n g , C . R . a n dS . B . W a l k e r ; ( e d s . ) . T h e P e s t i c i d e Manual -A W o r l d C o m p e n d i u m . 8th ed. T h o r n t o nH e a t h , U K : T h e Bri t i s h C r o p P r o t e c t i o n
C o u n c i l , 1987 . , p . 5 1 0 ] **PEER R E V I E W E D * *

ODOR NO DATA
c J O N - H U M A N T O X I C I T Y V A L U E SLD50 R a t p er cu taneou s > 10,000 m g / k g [ H a r t l e y , D . a n d H . K i d d( e d s . ) . T h e A g r o c h e m i c a l s H a n d b o o k . 2 n d e d . L e c h w o r t h , H e r t s ,E n g l a n d : T h e Royal S o c i e t y o f C h e m i s t r y , 1987. A 2 5 1 / A u g 8 7 ]

**PEER R E V I E W E D * *
. - T O N - H U M A N T O X I C I T Y V A L U E SL D 5 0 R a t oral 8000 m g / k g [ S i t t i g , M . ( e d . ) P e s t i c i d eM a n u f a c t u r i n g a n d T o x i c M a t e r i a l s Contro l E n c y c l o p e d i a , parkR i d g e , N J : N o y e s Data C o r p o r a t i o n . 1980. , p . 4 8 3 ] **PEER

R E V I E W E D * *

;rt mf hazr wrnp c o f o odor ntxv ss 7 cont i n d e n t e d
- H S D B

• J A M B O F S U B S T A N C E C H L O R P Y R I F O S
~ A S R E G I S T R Y N U M B E R 2921-88-2
t O L E C U L A R F O R M U L A C 9 - H 1 1 - C 1 3 - N - O 3 - P - S **PEER R E V I E W E D * *

. R E A C T I V I T I E S & I N C O M P A T I B I L I T I E SS t r o n g ac ids , caustics, amines [ N o t e : Corrosive to c opper &b r a s s ] . [ N I O S H . N I O S H Pocket G u i d e t o Chemical H a z a r d s . D H H S( N I O S H ) P u b l i c a t i o n N o . 94-116. W a s h i n g t o n , D . C . : U . S .Government P r i n t i n g O f f i c e , J u n e 1994 . , p . 7 0 ] **QC R E V I E W E D * *
D E C O M P O S I T I O ND e c o m p o s i t i o n t empera ture: a p p r o x 160 deg C [ V e r s c h u e r e n , K.H a n d b o o k of Environmental Data of Organic C h e m i c a l s . 2nd ed.N e w Y o r k , N Y : V a n N o s t r a n d Reinhold C o . , 1 9 8 3 . , p . 3 9 1 ] **PEER

R E V I E W E D * *
P O L Y M E R I Z A T I O N N O D A T A
OTHER H A Z A R D O U S R E A C T I O N S N O D A T A
ODOR T H R E S H O L D NO DATA
S K I N , E Y E A N D R E S P I R A T O R Y I R R I T A T I O N SM a y b e i r r i t a t i n g t o skin a n d eyes. [ N a t ' 1 Research Counci lC a n a d a ; E c o t o x i c o l o g y o f C h l o r p y r i f o s p . 2 1 0 ( 1 9 7 8 ) N R C C N o .

1 0 6 7 9 ] **PEER R E V I E W E D * *
C O L O R / F O R M W H I T E G R A N U L A R C R Y S T A L S [ T h e Merck I n d e x .10th ed . Rahway, New J e r s e y : Merck C o . ,

I n c . , 1983 . , p . 3 0 9 ] **PEER R E V I E W E D * *C O L O R / F O R M C o l o r l e s s c r y s t a l s [ H a r t l e y , D . a n d H .K i d d ( e d s . ) . T h e A g r o c h e m i c a l s H a n d b o o k .2nd ed . Lechwor th , H e r t s , " E n g l a n d : TheRoyal S o c i e t y o f Chemistry-, 1987. A 0 8 8 / A u g
87] **PEER REVIEWED**C O L O R / F O R M C o l o r l e s s t o white c r y s t a l l i n e s o l id[ N o t e : Commercial f o r m u l a t i o n s may becombined with c ombus t i b l e l i q u i d s . ][ N I O S H . N I O S H Pocket G u i d e t o ChemicalH a z a r d s . D H H S ( N I O S H ) P u b l i c a t i o n N o .94-116. W a s h i n g t o n , D . C . : U . S . GovernmentPrint ing O f f i c e , June 1994., p . 70] **QCREVIEWED**3DOR MILD MERCAPTAN ODOR [ W o r t h i n g , C.R. andS . B . W a l k e r ( e d s . ) . T h e P e s t i c i d e Manual -.. _____. . A W o r l d Compendium. 8th ed. Thornton



a. -
N A M E O F S U B S T A N C E
G A S R E G I S T R Y N U M B E R 7681-52-9
M O L E C U L A R F O R M U L A C l - H - O . N a **PEER R E V I E W E D * *
R E A C T I V I T I E S & I N C O M P A T I B I L I T I E SC h l o r i n a t i o n o f e t h y l e n e i m i n e with sodium h y p o c h l o r i t e givest h e e x p l o s i v e compound 1- ch loro e thy l ene imine . [ N a t i o n a l F i r eP r o t e c t i o n A s s o c i a t i o n . F i r e P r o t e c t i o n G u i d e o n H a z a r d o u sM a t e r i a l s . 9 t h e d . Bos t on , M A : N a t i o n a l F i r e P r o t e c t i o n

A s s o c i a t i o n , 1986. 4 9 1 M - 8 9 ] **PEER R E V I E W E D * *
R E A C T I V I T I E S & I N C O M P A T I B I L I T I E SPrimary amines and calc ium h y p o c h l o r i t e or sodium h y p o c h l o r i t ereact to f o r m normal ch l oroamine s , which are e x p l o s i v e .[ N a t i o n a l F i r e P r o t e c t i o n A s s o c i a t i o n . F i r e P r o t e c t i o n G u i d e o nH a z a r d o u s M a t e r i a l s . 9 t h e d . Bos t on , M A : N a t i o n a l F i r e

P r o t e c t i o n A s s o c i a t i o n , 1936. 4 9 1 M - 4 4 ] **PEER R E V I E W E D * *
R E A C T I V I T I E S & I N C O M P A T I B I L I T I E SH y p o c h l o r i t e s react with urea to f o r m n i t rogen t r i c h l o r i d ewhich e x p l o d e s s p o n t a n e o u s l y i n air. / H y p o c h l o r i t e s / [ N a t i o n a lF i r e P r o t e c t i o n A s s o c i a t i o n ' . F i r e P r o t e c t i o n G u i d e o n H a z a r d o u s

M a t e r i a l s . 9 t h e d . Bos ton, M A : N a t i o n a l F i r e P r o t e c t i o n
A s s o c i a t i o n , 1986. 4 9 1 M - 1 0 9 ] **PEER R E V I E W E D * *

R E A C T I V I T I E S & I N C O M P A T I B I L I T I E SContac t in the drains of an e f f l u e n t c on ta in ing theh y p o c h l o r i t e with one c o n t a i n i n g ammonium s a l t s and acid led to^ f o r m a t i o n of ni trogen t r i c h l o r i d e which d e c o m p e x p l o s i v e l y . ...C l e a n i n g a brewery tank with an a c i d i f i e d ammonium s u l f a t ec l ean ing p r e p a r a t i o n , then sodium h y p o c h l o r i t e s o ln withouti n t e r m e d i a t e r i n s i n g , led to ni trogen t r i c h l o r i d e f o r m a t i o n anda violent e x p l o s i o n . [Brether i ck , L. H a n d b o o k of ReactiveChemical H a z a r d s . 3rd ed . Boston, MA: Butt erwor th s , 1 9 8 5 . , p .
9 3 9 ] **PEER R E V I E W E D * *

R E A C T I V I T I E S & I N C O M P A T I B I L I T I E SI n t e r a c t i o n o f e t h y l e n e i m i n e with sodium (or o t h e r )h y p o c h l o r i t e gives th e e x p l o s i v e N - c h l o r o cmpd. [ B r e t h e r i c k , L.H a n d b o o k o f Reactive Chemical H a z a r d s . 3rd ed . Boston, MA:
Butterworth s , 1 9 8 5 . , p . 9 3 9 ] **PEER R E V I E W E D * *

R E A C T I V I T I E S & I N C O M P A T I B I L I T I E SRemoval of f o r m i c acid f r o m i n d u s t r i a l waste streams withsodium h y p o c h l o r i t e so ln becomes e x p l o s i v e at 55 deg C.[ B r e t h e r i c k , L. H a n d b o o k o f Reactive Chemica l H a z a r d s . 3rd ed .
Boston, M A : But t e rwor th s , 1 9 8 5 . , p . 9 3 9 ] **PEER R E V I E W E D * *

R E A C T I V I T I E S & I N C O M P A T I B I L I T I E SS e v e r a l e x p l o s i o n s invo lv ing methanol and sodium h y p o c h l o r i t ewere a t t r i b u t e d t o f o r m a t i o n o f methyl h y p o c h l o r i t e , e s p e c i a l l yin pre s ence of ac id s or other e s t e r i f i c a t i o n c a t a l y s t .[ B r e t h e r i c k , L. H a n d b o o k o f Reactive Chemica l H a z a r d s . 3rd ed .
Boston, M A : But t erwor th s , 1 9 8 5 . , p . 9 3 9 ] **PEER R E V I E W E D * *

R E A C T I V I T I E S & I N C O M P A T I B I L I T I E S .Use o f sodium h y p o c h l o r i t e s o ln t o d e s t r oy a c i d i f i e d benzylcyanide re s idue s caused a v io l ent e x p l o s i o n , thought to havebeen due to f o r m a t i o n of n i trogen t r i c h l o r i d e . [ B r e t h e r i c k , L.H a n d b o o k o f Reactive Chemica l H a z a r d s . 3rd ed . Bos ton, MA:
Butterwor th s , 1 9 8 5 . , p . 9 3 9 ] **PEER R E V I E W E D * *

D E C O M P O S I T I O NThe anhydrous s o l i d obtaineid by d e s s i c a t i o n o f the / s o d i u mh y p o c h l o r i t e / p e n t a h y d r a t e w i l l d e c o m p v i o l e n t l y on h e a t i n g orf r i c t i o n . [ B r e t h e r i c k , L. H a n d b o o k o f Reactive Chemica lH a z a r d s . 3 r d e d . Boston, M A : Butterworths , 1985. , p . 9 3 9 ]

.•it:--.' ^-r-rf-



H e a t h , U K : : T h e Bri t i sh C r o p P r o t e c t i o n
C o u n c i l , 1987. , p . 1 7 9 ] **PEER R E V I E W E D * *ODOR M i l d , mercaptan-l ike odor. [ N I O S H . N I O S HPocket G u i d e t o Chemical H a z a r d s . D H H S( N I O S H ) P u b l i c a t i o n N o . 94-116.W a s h i n g t o n , D . C . : U . S . Government P r i n t i n g
O f f i c e , J u n e 1994 . , p . 7 0 ] **QC R E V I E W E D * *

N O N - H U M A N T O X I C I T Y V A L U E S
LD50 A L B I N O R A T S M A L E S ORAL 1 5 1 M G / K G , ( 9 5 % C O N F I D E N C E L I M I T179-252 M G / K G ) / P U R I T Y 99%/ [ U . S . Department o f t h e I n t e r i o r ,F i s h a n d W i l d l i f e Serv i c e . H a n d b o o k o f T o x i c i t y o f P e s t i c i d e st o W i l d l i f e . Resource P u b l i c a t i o n 153. W a s h i n g t o n , D C : U . S .Government P r i n t i n g O f f i c e , 1984. , p . 2 3 ] **PEER R E V I E W E D * *

N O N - H U M A N T O X I C I T Y V A L U E S
LD50 ROCK DOVES ( D O M E S T I C P I G E O N S ) ORAL 26 .9 M G / K G ( 9 5 %
C O N F I D E N C E L I M I T 19.0-38 M G / K G ) / P U R I T Y 94 .5%/ [ U . S . Departmento f t h e I n t e r i o r , F i s h a n d W i l d l i f e S e r v i c e . H a n d b o o k o fT o x i c i t y o f P e s t i c i d e s t o W i l d l i f e . Resource P u b l i c a t i o n 153.W a s h i n g t o n , D C : U . S . Government P r i n t i n g O f f i c e , 1984., p . 2 3 ]
**PEER R E V I E W E D * *

N O N r H U M A N T O X I C I T Y V A L U E S
LD50 D O M E S T I C : G O A T S F E M A L E S ORAL 500-1000 M G / K G / P U R I T Y 9 4 . 5 % /[ U . S . Department o f t h e I n t e r i o r , F i s h a n d W i l d l i f e Serv i c e .Handbook o f T o x i c i t y o f P e s t i c i d e s t o W i l d l i f e . ResourceP u b l i c a t i o n 153. W a s h i n g t o n , D C : U . S . Government P r i n t i n g
O f f i c e , 1984., p . 2 3 ] **PEER R E V I E W E D * *

[ H S D B ] S S 8 / c f ?
U S E R :



**PEER R E V I E W E D * *
D E C O M P O S I T I O NM a y d e c o m p , g e n e r a t i n g i r r i t a t i n g chlorine gas. / M o n o h y d r a t e /[ U . S . Coast G u a r d , D e p a r t m e n t o f : T r a n s p o r t a t i o n . C H R I S -H a z a r d o u s Chemica l Data. V o l u m e I I . W a s h i n g t o n , D . C . : U . S .

Government P r i n t i n g O f f i c e , 1 9 8 4 - 5 . ] **PEER R E V I E W E D * *
D E C O M P O S I T I O NDecompos ed b y h o t water [ S a x , N . I . a n d R . J . L e w i s , S r . ( e d s . ) .H a w l e y ' s C o n d e n s e d Chemica l D i c t i o n a r y , l l t h e d . N e w Y o r k : V a n

N o s t r a n d Reinhold C o . , 1987. , p . 1 0 6 3 ] **PEER R E V I E W E D * *
P O L Y M E R I Z A T I O N N O D A T A
O T H E R H A Z A R D O U S R E A C T I O N S N O D A T A
ODOR T H R E S H O L D N O D A T A
S K I N , E Y E A N D R E S P I R A T O R Y I R R I T A T I O N SIt has a pronounced irritant e f f e c t on the skin. [ I n t e r n a t i o n a lLabour O f f i c e . E n c y c l o p e d i a o f Occupa t i ona l H e a l t h a n d S a f e t y .V o l s . I & I I . Geneva , S w i t z e r l a n d : I n t e r n a t i o n a l Labour O f f i c e ,

1983. , p . 2 9 9 ] **PEER R E V I E W E D * *
S K I N , E Y E A N D R E S P I R A T O R Y I R R I T A T I O N SI r r i t a t i n g t o skin a n d eyes. / M o n o h y d r a t e / [ U . S . Coas t G u a r d ,Department o f T r a n s p o r t a t i o n . C H R I S - H a z a r d o u s Chemica l Data.V o l u m e I I . W a s h i n g t o n , D . C . : U . S . Government P r i n t i n g O f f i c e ,

1 9 8 4 - 5 . ] **PEER R E V I E W E D * *C O L O R / F O R M I n s o l u t i o n only [ W e a s t , R . C . ( e d . )H a n d b o o k o f Chemi s t ry and P h y s i c s . 6 9 t hed . Boca Raton, FL: CRC Pres s I n c . ,
1988-1989. B-130] **PEER R E V I E W E D * *C O L O R / F O R M Green i sh y e l l o w l iquid [EnvironmentC a n a d a ; T e c h I n f o f o r Prob l em, S p i l l s :S o d i u m . H y p o c h l o r i t e ( D r a f t ) p . 3 ( 1 9 8 5 ) ]
**PEER R E V I E W E D * *ODOR D i s a g r e e a b l e , sweet i sh odor [ S a x , N . I . a n dR . J . L e w i s , S r . ( e d s . ) . H a w l e y ' s C o n d e n s e dChemical D i c t i o n a r y , l l t h e d . N e w Y o r k :V a n N o s t r a n d Reinhold C o . , 1987. , p . 1 0 6 3 ]
**PEER R E V I E W E D * *

^ O N - H U M A N T O X I C I T Y V A L U E SL D 5 0 R a t oral 8.91 g / k g [ U . S . Coas t G u a r d , Department o fT r a n s p o r t a t i o n . C H R I S - H a z a r d o u s Chemical Data. V o l u m e I I .W a s h i n g t o n , D . C . : U . S . Government P r i n t i n g O f f i c e , 1 9 8 4 - 5 . ]
**PEER R E V I E W E D * *

[ H S D B ] S S 4 / c f ?
U S E R :prt mf hazr wrnp c o r f o odor ntxv ss 2 cont indent ed
1 - HSDB
NAME OF SUBSTANCE SCgggjii^R^^
C A S R E G I S T R Y N U M B E R c 1563-66-2
M O L E C U L A R F O R M U L A C 1 2 - H 1 5 - N - O 3 **PEER R E V I E W E D * *
R E A C T I V I T I E S & J F I N C O M P A T I B I L I T I E S r*1******^**!***;^"*3Hk"aTine substancesv^acid-r»»s;trong o x i o f i z e r l r ( e . g . ,p e r c h l o r a t e s , p e r o x i d e s , c h l o r a t e s , n i t r a t e s , p e r m a n g a n a t e s ) .[ N I O S H . N I O S H Pocket G u i d e t o Chemica l H a z a r d s . D H H S ( N I O S H )P u b l i c a t i o n N o . 94-116. W a s h i n g t o n , D . C . : U . S . GovernmentP r i n t i n g O f f i c e , J u n e 1994 . , p . 5 2 ] **PEER R E V I E W E D * *
D E C O M P O S I T I O N N O D A T A
P O L Y M E R I Z A T I O N NO DATA
OTHER H A Z A R D O U S R E A C T I O N S N O D A T A
ODOR T H R E S H O L D NO DATA.
S K I N , E Y E A N D R E S P I R A T O R Y N O D A T A .



C O L O R / F O R M W H I T E , C R Y S T A L L I N E " S O L I D | . m( e d . ) - T n e Merck I n d e x - E n c y c l o p e d i a o fC h e m i c a l s , ' D r u g s a n d B i o l o g i c a l s . Rahway,N J : Merck a n d C o . , I n c . , 1989. , p . 2 7 3 ]
**PEER R E V I E W E D * *C O L O R / F O R M W h i t e o r g r a y i s h , c r y s t a l l i n e s o l i d [ N o t e :May be d i s s o l v e d in a l iquid c a r r i e r ] .[ N I O S H . N I O S H Pocket G u i d e t o ChemicalH a z a r d s . D H H S ( N I O S H ) P u b l i c a t i o n N o .94-116. W a s h i n g t o n , D . C . : U . S . GovernmentP r i n t i n g O f f i c e , J u n e 1 9 9 4 . , p . 5 2 ] *.*PEER
R E V I E W E D * *ODOR O D O R L E S S ( P U R E M A T E R I A L ) [ F a r m C h e m i c a l sH a n d b o o k 1994. W i l l o u g h b y , O H : M e i s t e r ,
1994. C-70] **PEER R E V I E W E D * *ODOR S l i g h t l y p h e n o l i c . [ U S E P A / O D W ; H e a l t hA d v i s o r y f o r C a r b o f u r a n ( D r a f t ) p . 2
( 1 9 8 5 ) ] **PEER R E V I E W E D * *

N O N - H U M A N T O X I C I T Y V A L U E SLD50 Rabbit percutaneous 10,200 m g / k g [ F a r m Chemi ca l s H a n d b o o k1 9 8 9 . W i l l o u g h b y , O H : M e i s t e r P u b l i s h i n g C o . , 1989. C - 6 0 ]
**PEER R E V I E W E D * *

N O N = H U M A N T O X I C I T Y V A L U E SLD50 Rabbit percutaneous 2550 m g / k g / A c t i v e ingredi ent a sw e t t a b l e p o w d e r / [ W o r t h i n g , C . R . a n d S . B . W a l k e r ( e d s . ) . T h eP e s t i c i d e Manual - A W o r l d Compendium. 8th ed. T h o r n t o n H e a t h ,U K : T h e British Crop Prot e c t i on C o u n c i l , 1987. , p . 1 3 0 ] **PEER
R E V I E W E D * *

N O N - H U M A N T O X I C I T Y V A L U E SLD50 Rabbit percutaneous 8 8 5 m g / k g / T e c h n i c a l g r a d e / [ S p e n c e r ,E. Y. G u i d e to the C h e m i c a l s Used in C r o p Pro t e c t i on . 7th ed.P u b l i c a t i o n 1093. Research I n s t i t u t e , A g r i c u l t u r e C a n a d a ,Ottawa, C a n a d a : I n f o r m a t i o n C a n a d a , 1982. , p . 8 6 ] **PEER
R E V I E W E D * * '

N O N - H U M A N T O X I C I T Y V A L U E SLD50 Mouse oral 2 m g / k g [The Merck I n d e x . 10th ed. Rahway, NewJ e r s e y : Merck C o . , I n c . , 1983. , p . 2 5 0 ] **PEER R E V I E W E D * *
N O N - H U M A N T O X I C I T Y V A L U E SL D 5 0 Chicken 25-39 m g / k g ( p o w d e r ) [ F a r m C h e m i c a l s H a n d b o o k1 9 8 9 . W i l l o u g h b y , O H : M e i s t e r P u b l i s h i n g C o . , 1989. C - 6 0 ]

**PEER R E V I E W E D * *
N O N - H U M A N T O X I C I T Y V A L U E SLD50 Guinea pig oral 9.18 m g / k g [ S p e n c e r , E. Y. Guide to theC h e m i c a l s Used in C r o p P r o t e c t i o n . 7th ed. P u b l i c a t i o n 1093.Research I n s t i t u t e , A g r i c u l t u r e C a n a d a , Ottawa, C a n a d a :I n f o r m a t i o n C a n a d a , 1982 . , p . 8 6 ] **PEER R E V I E W E D * *
N O N - H U M A N T O X I C I T Y V A L U E SLD50 Dog oral a p p r o x i m a t e l y 15.0 m g / k g [ S p e n c e r , E. Y. G u i d e t othe Chemi ca l s Used in Crop Prot e c t i on . 7th ed. -Publ i ca t ion1093. Research I n s t i t u t e , A g r i c u l t u r e C a n a d a , Ottawa, C a n a d a :I n f o r m a t i o n C a n a d a , 1 9 8 2 . , p . 8 6 ] **PEER R E V I E W E D * *
N O N - H U M A N T O X I C I T Y V A L U E SL D 5 0 Dog ora.1 19 m g / k g (as p o w d e r ) [ H a r t l e y , D. and H. K i d d( e d s . ) . T h e ' A g r o c h e m i c a l s H a n d b o o k . 2 n d e d . Lechworth, H e r t s ,E n g l a n d : The Royal S o c i e t y o f C h e m i s t r y , 1987. A 0 6 0 ] **PEER

R E V I E W E D * *
N O N - H U M A N T O X I C I T Y V A L U E SLD50 Rat oral 11 m g / k g [ F a r m Chemicals Handbook 1989.W i l l o u g h b y , OH: Meis t er Pub l i sh ing C o . , 1989. C-60] **PEER

/ I . . ._



R E V I E W E D * *
N O N - H U M A N T O X I C I T Y V A L U E S • "L D 5 0 Rat oral 8.2 to 14.1 m g / k g (in corn o i l ) [ H a r t l e y , D. andH . K i d d ( e d s . ) . T h e A g r o c h e m i c a l s H a n d b o o k . 2 n d e d . L e c h w o r t h ,H e r t s , E n g l a n d : T h e Royal S o c i e t y o f C h e m i s t r y , 1987. A 0 6 0 ]

**PEER R E V I E W E D * *
N O N - H U M A N T O X I C I T Y V A L U E SLD50 R a t oral 1 0 m g / k g / T e c h n i c a l g r a d e / [ S p e n c e r , E . Y . G u i d eto the C h e m i c a l s U s e d - in C r o p P r o t e c t i o n . 7th ed. P u b l i c a t i o n •1093. Research I n s t i t u t e , A g r i c u l t u r e C a n a d a , O t t a w a , C a n a d a :I n f o r m a t i o n C a n a d a , 1 9 8 2 . , p . 8 6 ] **PEER R E V I E W E D * *
N O N - H U M A N T O X I C I T Y V A L U E SL D 5 0 R a t ( m a l e ) oral 8 . 7 m g / k g [ A m e r i c a n C o n f e r e n c e o fG o v e r n m e n t a l I n d u s t r i a l H y g i e n i s t s , I n c . Documenta t i on o f t h eT h r e s h o l d Limi t V a l u e s and B i o l o g i c a l Expo sure I n d i c e s . 6 th ed .

V o l u m e s I , , p . 2 1 8 ] I I , I I I . C i n c i n n a t i , O H : A C G I H , 1991 . , p .
2 1 8 ] **PEER R E V I E W E D * *

N O N - H U M A N T O X I C I T Y V A L U E SLD50 R a t ( f e m a l e ) oral 8 . 0 m g / k g [ A m e r i c a n C o n f e r e n c e o fGovernmenta l I n d u s t r i a l H y g i e n i s t s , I n c . Documenta t i on o f t h eT h r e s h o l d Limit V a l u e s and B i o l o g i c a l Expo sure I n d i c e s . 6 th ed .f V o l u m e s I , , p . 2 1 8 ] I I , I I I . C i n c i n n a t i , O H : A C G I H , 1991. , p .
2 1 8 ] **PEER R E V I E W E D * *

N O N - H U M A N T O X I C I T Y V A L U E SL D 5 0 Rat percutaneous 1350 m g / k g / F l o w a b l e p o w d e r , 4 Ib activei n g r e d i e n t / g a l / [ A m e r i c a n C o n f e r e n c e o f Governmenta l I n d u s t r i a lH y g i e n i s t s . Documenta t i on o f th e T h r e s h o l d Limi t V a l u e s andB i o l o g i c a l Exposure I n d i c e s . 5 t h e d . C i n c i n n a t i , O H : , p . 100]Ameri can C o n f e r e n c e o f Governmenta l I n d u s t r i a l H y g i e n i s t s ,
1 9 8 6 . , p . 1 0 0 ] **PEER R E V I E W E D * *

N O N - H U M A N T O X I C I T Y V A L U E SMLD Rat oral 23.4 m g / k g / F l o w a b l e p o w d e r , 4 Ib activei n g r e d i e n t / g a l / [ A m e r i c a n C o n f e r e n c e o f Governmental I n d u s t r i a lH y g i e n i s t s . Documentat ion o f th e T h r e s h o l d Limi t V a l u e s andB i o l o g i c a l Exposure I n d i c e s . 5 t h e d . C i n c i n n a t i , O H : , p . 100]American C o n f e r e n c e o f Governmental I n d u s t r i a l H y g i e n i s t s ,
1 9 8 6 . , p . 1 0 0 ] **PEER R E V I E W E D * *

N O N - H U M A N T O X I C I T Y V A L U E SL D 5 0 R a t ocular 21.5 m g / k g / 2 5 % W e t t a b l e p o w d e r / [ A m e r i c a nC o n f e r e n c e o f Governmenta l I n d u s t r i a l H y g i e n i s t s . Documenta t i ono f t h e T h r e s h o l d Limi t V a l x i e s a n d B i o l o g i c a l Expo sur e I n d i c e s .5 t h e d . C i n c i n n a t i , O H : , p . . 1 0 0 ] Ameri can C o n f e r e n c e o fGovernmenta l I n d u s t r i a l H y g i e n i s t s , 1 9 8 6 . , p . 1 0 0 ] **PEER
R E V I E W E D * *

N O N - H U M A N T O X I C I T Y V A L U E SL D 5 0 R a t ocular 18.0 m g / k g / 7 5 % W e t t a b l e p o w d e r / [ A m e r i c a nC o n f e r e n c e o f Governmenta l I n d u s t r i a l H y g i e n i s t s . Documenta t i ono f t h e T h r e s h o l d Limi t V a l u e s and B i o l o g i c a l Expo sure I n d i c e s .5 t h e d . C i n c i n n a t i , O H : , p . 1 0 0 ] American C o n f e r e n c e o fGovernmental I n d u s t r i a l H y g i e n i s t s , 1 9 8 6 . , p . 1 0 0 ] **PEER
R E V I E W E D * *

N O N - H U M A N T O X I C I T Y . V A L U E SL D 5 0 R a t oral 5 m g / k g [ M a t s u m u r a , F . T o x i c o l o g y o fI n s e c t i c i d e s . 2 n d e d . N e w Y o r k , N Y : Plenum P r e s s , 1 9 8 5 . , p . 8 4 ]
**PEER R E V I E W E D * *
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N A M E O f b U t S b T A J N u r .
C A S R E G I S T R Y N U M B E R 81-81-2
M O L E C U L A R F O R M U L A C 1 9 - H 1 6 - 0 4
R E A C T I V I T I E S & I N C O M P A T I B I L I T I E SS t r o n g TOjxidizer. s_. [ N I O S H . N I O S H Pocket G u i d e t o Chemical

**PEER R E V I E W E D * *

H a z a r d s . D H H S ( N I O S H ) P u b l i c a t i o n N o . 94-116. W a s h i n g t o n , D . C .U . S . Government P r i n t i n g O f f i c e , J u n e 1 9 9 4 . , p . 3 3 4 ] **QC
R E V I E W E D * *

N O D A T A
N O D A T A
N O D A T A
NO DATA
N O D A T A

D E C O M P O S I T I O N
P O L Y M E R I Z A T I O N
O T H E R H A Z A R D O U S R E A C T I O N S
ODOR THRESHOLD
S K I N , E Y E A N D R E S P I R A T O R Y

I R R I T A T I O N S
C O L O R / F O R M ( e d . )

C O L O R / F O R M

C O L O R / F O R M

ODOR

ODOR

C R Y S T A L S FROM A L C O H O L [ B u d a v a r i , S .The Merck I n d e x - E n c y c l o p e d i a o fC h e m i c a l s , Drugs and B i o l o g i c a l s . Railway,N J : Merck a n d C o . , I n c . , 1989 . , p . 1 5 8 3 ]
**PEER R E V I E W E D * *W h i t e powder [ F a r m C h e m i c a l s H a n d b o o k1994. W i l l o u g h b y , O H : M e i s t e r , 1994.
C - 3 8 1 ] **PEER R E V I E W E D * *C o l o r l e s s , c r y s t a l l i n e powder . [ N I O S H .N I O S H Pocket G u i d e t o Chemical H a z a r d s .
D H H S ( N I O S H ) P u b l i c a t i o n N o . 94-116.W a s h i n g t o n , D . C . : U . S . Government P r i n t i n gO f f i c e , J u n e 1994. , p . 3 3 4 ] **QC
R E V I E W E D * *O d o r l e s s [ S a x , N . I . Dangerous P r o p e r t i e so f I n d u s t r i a l M a t e r i a l s . 6 th ed . New Y o r k ,N Y : V a n N o s t r a n d R e i n h o l d , 1984. , p . 811]
**PEER R E V I E W E D * *Odor l e s s . [ N I O S H . N I O S H Pocket G u i d e t oChemical H a z a r d s . D H H S ( N I O S H ) P u b l i c a t i o n
N o . 94-116. W a s h i n g t o n , D . C . : U . S .Government P r i n t i n g O f f i c e , J u n e 1994. , p .
334] **QC R E V I E W E D * *

N O N - H U M A N T O X I C I T Y V A L U E SLD50 r a t ( f e m a l e ) oral 9 m g / k g , s i n g l e dose / W a r f a r i n sodium/[ G o s s e l i n , R . E . , R . P . S m i t h , H . C . H o d g e . C l i n i c a l T o x i c o l o g y o fCommercial P r o d u c t s . 5 th ed . Bal t imore: W i l l i a m s and W i l k i n s ,
1984. I I I - 3 9 5 ] **PEER R E V I E W E D * *

N O N - H U M A N T O X I C I T Y V A L U E SLD50 S p r a g u e - D a w l e y ra t ( m a l e ) oral 100 m g / k g / W a r f a r i n sodium/[ G o s s e l i n , R . E . , R . P . S m i t h , H . C . H o d g e . C l i n i c a l T o x i c o l o g y o fCommercial Product s . 5th ed. Baltimore: W i l l i a m s and W i l k i n s ,
1984. I I I - 3 9 5 ] **PEER R E V I E W E D * *

N O N - H U M A N T O X I C I T Y V A L U E SL D 5 0 Rat dermal 1400 m g / k g [ A m e r i c a n C o n f e r e n c e o f GovernmentalI n d u s t r i a l H y g i e n i s t s , I n c . Documentat ion o f t h e T h r e s h o l dLimit V a l u e s and B i o l o g i c a l Exposure I n d i c e s . 6 th ed. V o l u m e sI , , p . 1 7 2 3 ] I I , I I I . C i n c i n n a t i , O H : A C G I H , 1991. , p . 1 7 2 3 ]
**PEER R E V I E W E D * *

[ H S D B ] S S 4 / c f ?U S E R :prt mf ss 2 cont indented
1 - HSDB
NAME OF SUBSTANCE CARBOFURAN
CAS R E G I S T R Y NUMBER 1563-66-2



A p p e n d i x C



S U B J E C T : S i t u a t i o n Report ( S I T R E P ) : One/ E P S C h e m i c a l W a r e h o u s e F i r e ,
H e l e n a , AR

F R O M : Emergency R e s p o n s e C o o r d i n a t o r , E m e r g e n c y R e s p o n s e a n d S c i e n t i f i c
A s s e s s m e n t Branch, D i v i s i o n o f T o x i c o l o g y , A T S D R ( E 5 7 )

T O : J i m H o l l e rC h i e f , Emergency R e s p o n s eand S c i e n t i f i c A s s e s s m e n t Branch
T H R U : C h i e f , Emergency Respon s e S e c t i o n _ _ _
T h i s s i tua t ion report r e f l e c t s t h e a c t i v i t i e s o f ATSDR p e r s o n n e l on t h e scene
o f a n p o l l u t i o n inc ident . S t a t e m e n t s o f f a c t , o ther than tho s e r e f l e c t i v e o f
A g e n c y a c t i on , and i n f o r m a t i o n r e p o r t e d in t h i s report may not be accurate due
to the changing s i t u a t i o n at any inc ident o f t h i s t y p e . C o n f l i c t s be tween the
d e s c r i p t i o n s , other than tho s e o f A g e n c y a c t i on , given here and the P o l l u t i o n
Report ( P O L R E P ) submitted by the On-Scene C o o r d i n a t o r or s imilar repor t s by
other agenc i e s shou ld b e r e s o l v e d in f a v o r o f the P O L R E P . All i n f o r m a t i o n
r e l ea s ed to the p u b l i c during the in c id en t must be c l e a r e d t h r o u g h the
On-Scene C o o r d i n a t o r , in accordance with 40 CFR 3 0 0 . 1 5 5 ( b ) .
I . S I T U A T I O N

On May 8, 1997 at a p p r o x i m a t e l y 1:00 pm C e n t r a l T i m e , a f i r e broke outin a container of methyl a z i n p h o s ( g u t h i o n ) at a chemical r e p a c k a g i n gf a c i l i t y in H e l e n a , AR. H e l e n a i s a s m a l l to mid- s i z e community
a p p r o x i m a t e l y 80 m i l e s south of M e m p h i s , TN on the banks of theM i s s i s s i p p i River. Local f i r e f i g h t e r s r e s p o n d e d to the scene ande x t i n g u i s h e d the b l a z e , but a r e f l a s h occurred at about 3:00 pm. As thein i t ia l entry team f r o m t h e H e l e n a F i r e D e p t . a p p r o a c h e d t h e b u i l d i n g ,
an e x p l o s i o n occurred c o l l a p s i n g a c inder b l o ck wal l on the entry team.S u b s e q u e n t r e p o r t s ind i ca t ed that three f i r e f i g h t e r s in the entry team
were k i l l e d and a f o u r t h is mi s s ing . An e s t i m a t e d 23 a d d i t i o n a l p e r s o n swere i n j u r e d dur ing th i s i n i t i a l p h a s e o f the i n c i d e n t . A three mi l earea was eva cua t ed , i n c l u d i n g a 75 bed h o s p i t a l wi th a p p r o x i m a t e l y 44p a t i e n t s . 12 of the p a t i e n t s were in acute care.
EPA Region VI received n o t i f i c a t i o n f r o m th e N a t i o n a l R e s p o n s e C e n t e rwithin about 40 minute s b e f o r e ATSDR did at 4:00 pm. Beginning at 6:45that even ing , A T S D R began re c e iv ing c a l l s f r o m t h e evacuated area. T h eA r k a n s a s S t a t e E p i d e m i o l o g i s t requested on-site a s s i s t a n c e f r o m A T S D R a ta p p r o x i m a t e l y 10:00 p m , 5 / 8 / 9 7 . A n A T S D R r e s p o n s e team c o n s i s t i n g o fEmergency Respon s e C o o r d i n a t o r s S. W r i g h t and R. Z a b r o c k i arrived onscene at the P h i l l i p C o u n t y E m e r g e n c y O p e r a t i o n s C e n t e r a t a o p r o x i m a t e l v
9:00 a m , 5 / 9 / 9 7 .

I I . C O N T A C T S MADE
J i m M u l l i n s , C h i e f , Emergency R e s p o n s e , E P A Region V IMike Ryan, E P A Region V I On-Scene C o o r d i n a t o r ( F O S C )D r . T o m M c C h e s n e y , A r k a n s a s D e p t . O f P u b l i c H e a l t h , S t a t e E p i d e m i o l o g i s tBil l T e a r , A r D P H S a n i t a r i a n S u p e r v i s o rK a y Dobb in s , A r D P H A s s o c i a t e D i r e c t o r , Environmental S c i e n c eMike F o r m a n , A r D P H Labora tory Dire c t orLarry T h o m p s o n , Bayer C h e m i c a l , T r a n s C A E R R e s p o n d e rBil l H u b b e s , Emergency R e s p o n s e , Rhone-Poulenc C h e m i c a lJ o e D e p t m a n , Chemica l M a n u f a c t u r e r ' s A s s ' n . , Chemica l Emergency C e n t e r

( C H E M T R E C )F r e d F o w l e r , ArDPH on scene.T i m Davy, K r o g e r S u p e r m a r k e t s
I I I . A C T I O N S T A K E N
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A t 4:10 p m , 5 / 8 / 9 7 , A T S D R E m e r g e n c y - R e s p o n s e c o n t a c t e d A T S D R Region V Iand f a x e d a copy of the NRC report to the region.
At 6:30 pm, ATSDR r e s p o n d e d t o a c a l l f r o m th e K r o g e r G r o c e r y s tore inW e s t H e l e n a , A R - T h e K r o g e r r e p r e s e n t a t i v e i n d i c a t e d tha t h e h a d been
ordered t o shut o f f h i s a i r c o n d i t i o n i n g u n i t , because o f th e f i r e a tthe BPS p l a n t 12 m i l e s away. The s t ore was shut down and evacua t ed byl o ca l a u t h o r i t i e s . K r o g e r knew that the chemical invo lved in the f i r ew a s m e t h y l a z i n p h o s ( a k a , g u t h i o n ) . T h e y c a l l e d t o f i n d o u t what e f f e c tt h e smoke and c h e m i c a l s wou ld have on t h e i r f o o d p r o d u c t s . ATSDRi n d i c a t e d t h a t , 12 m i l e s away f r o m the source and i n s i d e the s t ore , the
p r o b a b i l i t y was that the f o o d would be u n a f f e c t e d ; however, i t wou ld bepruden t f o r t h e s tore t o contac t t h e r e g i o n a l o f f i c e o f t h e F o o d and
Drug A d m i n i s t r a t i o n t o v e r i f y that c o n c l u s i o n .
Due to t h i s second c a l l on the same i n c i d e n t , ATSDR c o n t a c t e d EPA RegionV I i n D a l l a s , T X . T h e y i n d i c a t e d that f i v e s t a t e agenc i e s were e i th erenroute or on scene. EPA had an O n - S c e n e C o o r d i n a t o r enroute as w e l l .T h e Pine B l u f f A r s e n a l i n nearby P i n e B l u f f , A R w a s s e n d i n g a n r e s p o n s ewith air m o n i t o r i n g equipment and an gas c h r o m a t o g r a p h . An I n d u s t r i a l
H y g i e n i s t a n d CAER Emergency R e s p o n d e r f r o m Bayer C h e m i c a l , K a n s a s C i t y{a f o r m e r p r o d u c t i o n s i t e for the p r o d u c t } was enroute to the scene asw e l l . ( C A E R is a community outreach and mutual aid program of theC h e m i c a l M a n u f a c t u r e r ' s A s s o c i a t i o n ( C M A J . ) E P A b e l i e v e s that 4 f i r e m e nhad died in the e x p l o s i o n , but t h e y were not c er ta in if it was trauma orchemical expo sure that k i l l e d them. The three c h e m i c a l s b e l i ev ed to beinvolved are methyl a z i n o p h o s (1-2 cubic y a r d s ) , m e t h o m y l , andt h i o p h a n a t e ; a l l p e s t i c i d e s . The az inopho s ( g u t h i o n ) was s h i p p e d to thef a c i l i t y f r o m I s r a e l .
A T S D R contac t ed t h e C M A r e s p o n d e r t h r o u g h th e i r Emergency Communi ca t i on sC e n t e r , CHEMTREC. CHEMTREC was ab l e to reach the r e s p o n d e r in theK a n s a s C i t y A i r p o r t , where A T S D R learned that t h e W e s t H e l e n a RegionalM e d i c a l C e n t e r had been evacuated and many r e s i d e n t s were s h e l t e r i n g intheir homes u s ing a s h e l t e r - i n - p l a c e t echnique.
C H E M T R E C then s e t u p a . phone l i n k between A T S D R , A r k a n s a s D e p t . O fP u b l i c H e a l t h , a n d a chemical r e s p o n d e r f r o m Rhone-Poulenc C h e m i c a l ,which had some produc t in the warehouse. During t h i s c o n f e r e n c e c a l l ,ATSDR learned that the med i ca l center that had been evacuated wase s t ima t ed to be wi th in 1 b l o c k of the f i r e . The l o c a l a u t h o r i t i e s hadordered a 3 mi l e radiu s of the p l a n t be evacua t ed . Air m o n i t o r i n g u s ingp h o t o - i o n i z a t i o n d e t e c t o r s ( P I D ) a n d f l a m e - i o n i z a i t o n d e t e c t o r s ( F I D )was in p r o g r e s s in the community. As of 9:45 pm, the f i r e cont inued to
burn.
T h e S t a t e H e a l t h D e p t . r eque s t ed a c o n s u l t a t i o n o n : what were a c c e p t a b l ee xpo sur e l e v e l s f or the p o p u l a t i o n s ; when c ou ld evacuees b e a l l o w e d backto their homes or the h o s p i t a l ; and can the f o o d be consumed.I n c o n s i s t e n t r e a d i n g s f r o m the a ir m o n i t o r i n g d ev i c e s ranged up t o650-700 ppm on the me t er s , but never c o n s i s t e n t l y t o g e t h e r . Based ont h e c onc en t ra t i on a n d t h e i n c o n s i s t e n c y , A T S D R recommended that t h eevacuees remain out of the homes and h o s p i t a l u n t i l b e t t e r d a t a becomes
a v a i l a b l e . At that p o i n t , the S t a t e E p i d e m i o l o g i s t requested on-sites u p p o r t f r o m A T S D R .
ATSDR began c a p t u r i n g d a t a and p r e p a r i n g i t f o r u s e in th e f i e l d . At2:00 am, CHEMTREC c a l l e d w i t h an u p d a t e d l i s t of c o m p o u n d s known to beon s i t e , but nor known to be involved in the f i r e . T h e s e i n c l u d e d :

A z i n o p h o s me thyl ( g u t h i o n )L a n a t e ( m e t h o r a y l )B e n l a t e ( b e n o m y l )
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Premi s e :

A l i e t t e les : 'Procure"^Coup l e o f E l f A t o c h e m p r o d u c t s g
The on-site r e s p o n s e team d e p a r t e d on the next f l i g h t ou t o f A t l a n t a andarrived at the C o u n t y Emergency O p e r a t i o n s C e n t e r at a p p r o x i m a t e l y 10:00
am.
ATSDR convened a c o n s u l t a t i o n t eam and began a n a l y z i n g th e a v a i l a b l ei n f o r m a t i o n o n t h e c o m p o u n d s i n v o l v e d . ' A l l c o m p o u n d s were i d e n t i f i e d a se i ther o r g a n o p h o s p h a t e or carbamate p e s t i c i d e s wi th s i m i l a r h e a l t he f f e c t s ; g u t h i o n was the most t ox i c o f the c o m p o u n d s based on the
a v a i l a b l e s t u d i e s . D e p e n d i n g on the e f f i c i e n c i e s o f c o m b u s t i o n , what i son f i r e versus what is b e ing h e a t e d , a t m o s p h e r i c c o n d i t i o n s , and theamount o f o x y g e n a v a i l a b l e to the combus t ion p r o c e s s , the e s t i m a t e dd e c o m p o s t i o n p r o d u c t s would b e o x i d e s o f carbon, p h o s p h o r o u s , n i t r a t e ,and s u l f u r as w e l l as some of the par en t c o m p o u n d s . The bu lk of thep l u m e would consist -of soot f r o m the burning carbon. The smoke would bee x p e c t e d to be very i r r i t a t i n g . S e n s i t i v e p o p u l a t i o n s wou ld be t ho s ei n d i v i d u a l s wi th p r e - e x i s t i n g c a r d i o - p u l m o n a r y c o n d i t i o n s a n d i n f a n t sunder "6 months o l d . C h o l i n e s t e r a s e b lood t e s t s , common upono r g a n o p h o s p h a t e and carbamate e x p o s u r e , may not be r e v e a l i n g for womenin the f i r s t t r i m e s t e r of p r e g n a n c y because the c h o l i n e s t e r a s e i sd e p r e s s e d anyway. A g u t h i o n s p e c i f i c urinary biomarker was i d e n t i f i e d .
T h e c o n s u l t a t i o n team w a s concerned about t h e f i r e f i g h t i n g water r u n o f fas i t was b e l i ev ed that t h i s p l a n t on the M i s s i s s i p p i River f l o o d p l a nmay b e c l o s e t o area groundwa t e r s u p p l i e s . ATSDR f e l t that groundwa t e rw e l l s s hou ld b e t e s t e d . In r e s p o n s e t o the f o o d i s sue , therecommendat ions made t o K r o g e r on 5 / 8 / 9 7 were endor s ed . For i n d i v i d u a l
homes, the consensus was that if soot was a p p a r e n t on the d w e l l i n g , thehome s m e l l e d of smoke, or if the r e s ident e xper i enc ed any i r r i t a t i o n dueto the smoke, e x p o s e d f o o d s ought to be d i s p o s e d of. Otherwi s e , noh e a l t h p r o b l e m s would be e x p e c t e d . Because the news media was r e p o r t i n gthe evacuat ion had been l i f t e d , the c o n s u l t a t i o n team did not a d d r e s sthe other two que s t i ons o f the h e a l t h d e p t .
The news media a l s o r epor t ed that p r e v e n t a t i v e a n t i d o t e s were b e inga d m i n i s t e r e d t o t h e p u b l i c a n d f i r e f i g h t e r s . U p o n A T S D R ' s subsequentinquiry, it was de t ermined that no a n t i d o t e was given to any a s y m p o m a t i ci n d i v i d u a l s . One f i r e f i g h t e r was known to be a t r o p i n a t e d . ATSDRrecommended that i n d i v i d u a l s concerned about their e xpo sur e ors y m p t o m a t i c s hou ld b e t e s t e d f o r t h e biomarker. I f p o s i t i v e , thenc h o l i n e s t e r a s e l e v e l s in the b lood s h o u l d be moni t or ed .

I V . P L A N S A N D R E C O M M E N D A T I O N S
Cont inue to s u p p o r t the S t a t e H e a l t h D e p a r t m e n t a t the scene and a s s i s tin c o o r d i n a t i n g h e a l t h a c t i v i t i e s wi th the environmental r e s p o n s e o f the
F O S C .

V . S T A T U S
On-site s u p p o r t cont inues .
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S U B J E C T : S i t u a t i o n Report ( S I T R E P ) T w o , B P S P e s t i c i d e F i r e , H e l e n a ,P h i l l i p s County , AR
F R O M : Emergency Respon s e C o o r d i n a t o r , Emergency R e s p o n s e a n d S c i e n t i f i cA s s e s s m e n t Branch ( E R S A B ) , D i v i s i o n o f T o x i c o l o g y , A T S D R ( E 5 7 )
T O : J i m H o l l e r

C h i e f , E R S A B ( E 2 9 )
T H R U : C h i e f , Emergency R e s p o n s e S e c t i o n _ _ _
I . S I T U A T I O N

On May 8, 1997 at a p p r o x i m a t e l y 1:00 pm C e n t r a l T i m e , a f i r e broke outin a container of me thy l a z i n p h o s ( g u t h i o n ) at a chemical r e p a c k a g i n gf a c i l i t y in H e l e n a , AR. H e l e n a i s a s m a l l to m i d - s i z e communitya p p r o x i m a t e l y 80 m i l e s south of M e m p h i s , TN on the banks of theM i s s i s s i p p i River. Local f i r e f i g h t e r s r e s p o n d e d to the scene ande x t i n g u i s h e d the b l a z e , but a r e f l a s h occurred at about 3:00 pm. As thein i t ia l entry team f r o m t h e H e l e n a F i r e D e p t . a p p r o a c h e d t h e b u i l d i n g ,an e x p l o s i o n occurred c o l l a p s i n g a cinder b l o ck wall on the entry team.S u b s e q u e n t r epor t s indica. ted that three f i r e f i g h t e r s in the entry teamwere k i l l e d and a f o u r t h is m i s s i n g . An e s t ima t ed 23 a d d i t i o n a l p er s on swere i n j u r e d d u r i n g t h i s in i t i a l pha s e of the i n c i d e n t . A three mi l earea was evacuated, i n c l u d i n g a 75 bed h o s p i t a l with a p p r o x i m a t e l y 44p a t i e n t s . 12 of the p a t i e n t s were in acute care.
E P A Region V I received n o t i f i c a t i o n f r o m t h e N a t i o n a l R e s p o n s e C e n t e rabout 40 minutes b e f o r e ATSDR did at 4:00 pm. Beginning at 6:45 thatevening, A T S D R began rece iving c a l l s f r o m t h e evacuated area. T h eA r k a n s a s S t a t e E p i d e m i o l o g i s t requested on-site a s s i s t a n c e f r o m A T S D R a ta p p r o x i m a t e l y 10:00 p m , 5 / 8 / 9 7 . A n A T S D R re spons e team c o n s i s t i n g o fEmergency Respon s e C o o r d i n a t o r s S. W r i g h t and R. Z a b r o c k i arrived onscene at the P h i l l i p C o u n t y Emergency O p e r a t i o n s Cent er at a p p r o x i m a t e l y
9:30 a m , 5 / 9 / 9 7 .

I I . C O N T A C T S MADE
D o n a l d R . G e n t r y , P h i l l i p s Coun ty J u d g e , H e l e n a , A RJ a m e s M i l l e r , Engineer , D i v i s i o n o f H e a l t h F a c i l i t i e s , A R D O HBruce R e d i n g e r , A r c h i t e c t , Div i s i on o f H e a l t h F a c i l i t i e s , AR DOHMike Cunningham, P h i l l i p s County EOC, H e l e n a , ARS h i r l e y H i c k s , A d m i n i s t r a t o r , P h i l l i p s C o u n t y H e a l t h , H e l e n a , A RCheryl A n t h e s , N u r s e , Communi ty H e a l t h , P h i l l i p s CountySue C a s t e l l , AR DOHMike W a t t s , AR DOHB i l l T e e r , D i r e c t o r , Div i s i on o f S a n i t a r i a n S e r v i c e s , AR DOHC h a r l e s M a g g i o , C o o r d i n a t o r , S e a r c h & Rescue, P h i l l i p s Coun tyJ a m e s D u f f y , S a n i t a r i a n S u p e r v i s o r , A R D O H , F o r r e s t C i t y , A RDavid B e l l e w , M a n a g e r , H A Z M A T , O f f i c e o f Emergency S e r v i c e s , A RK y N i c h q l s , O S C , E P A

The interaction contained in this report represent* un inter!* jtttus repor t , ti of the d a t e ind i ca t ed , by re. spon.j iWe ittlt toe
the j u & j e c t in c id en t . It do*3 not represent finll Agency motion tnd hms not been through * foratl rerlev p r o e e j j . It ii

provided, for information pvrpojtj only, to I n d i v i d u a l * or tg*ncl»s who *sy have in intere.it in the J C t i r i t i C J described.



E P S C H E M I C A L F I R E
H E L E N A , A R

S I T R E P a s o f 5 / 1 0 / 9 7
PASS 2

Mike Ryan, O S C , E P AL o n Biasco, O S C , E P AS t e v e Reeder , A d m i n i s t r a t o r , H e l e n a Regional M e d i c a l C e n t e r ( H M R C )Betsy A r n o l d , Direc tor o f L a b o r a t o r y , S a f e t y / I n f e c t i o n C o n t r o l , H M R CRichard C o x , Direc tor o f P l a n t O p e r a t i o n s , HMRCA n g e l a C o u s i n s , Renal Care G r o u p , D i a l y s i s Cen t erL T C A n d e r s o n , Commander, Pine B l u f f Chemical A r s e n a l , A RRonald W i s e , C h i e f , Labora t ory , Pine B l u f f Chemi ca l A c t i v i t y , A RDr. M c C h e s n e y , S t a t e E p i d e m i o l o g i s t , AR DOHM i c h a e l I s n e r , S r . F i r e I n v e s t i g a t o r , N F P A , Quincy, M AB i l l H u b b s , M a n a g e r , Emergency R e s p o n s e , R h o n e - P o u l e n c , R T P , N C
I I I . A C T I O N S T A K E N

A T S D R ERCs W r i g h t a n d Zabro ck i d e p a r t e d A t l a n t a H a r t s f i e l d o n M a y 0 8 ,1997 at 7 : 0 0 A M EST and arrived on-site in H e l e n a , AR at 9 : 3 0 A M C S T .I n i t i a l contact was wi th the P h i l l i p s County J u d g e , who d i r e c t e d u s tot h e C o u n t y EOC. A T S D R e s t a b l i s h e d contact wi th r e p r e s e n t a t i v e s wi th t h eA r k a n s a s D O H , Mike W a t t s a n d S u e C a s t e l l . T h e primary communityconcerns were re-occupat ion of the M e d i c a l Center and d e c on tamina t i on off o o d produc t and environmental s u r f a c e s .
ATSDR contacted the l o ca l p e d i a t r i c i a n and p r o v i d e d him within s t ru c t i on s on how to c l ean hi s medical o f f i c e . ATSDR then pro c e ed edto the f e d e r a l EOC l o ca t ed at the Cedar Chemica l p l a n t l o c a t e d next toth e BPS f a c i l i t y where E P A / O S C N i c h o l s and E P A / O S C M i k e Ryan were met.A mee t ing of i n d u s t r i a l r e p r e s e n t a t i v e s , E P A , and other on-scener e sponder s w a s he ld a f t e r A T S D R arrived. E P A O S C s t a t e d that t h e f o c u sof the op era t i on s were to open the h o s p i t a l and s u p p r e s s the f i r e .
An entry had been made into the hot zone. The f i r e was contained buts t i l l i n progr e s s . R u n o f f water f r o m t h e f i r e s u p p r e s s i o n a c t i v i t i e swas contained on s i te . EPA had 5 large f r a c t i o n a t i o n tanks on s i te andwere b r i n g i n g in an a d d i t i o n a l 10 -20 tanks.
F r o m there, A T S D R proceeded t o t h e H e l e n a Regional M e d i c a l Center withthe ARDOH r e p r e s e n t a t i v e s . The o p e n i n g o f the f a c i l i t y was d i s cu s s edwith the h o s p i t a l p e r s onne l .
A d d i t i o n a l visual surveys were c o m p l e t e d o f the Depar tment o f HumanServ i c e s and th e H e l e n a Regional D i a l y s i s Center . T h e s e f a c i l i t i e s werea d j a c e n t to each other. The D i a l y s i s Cent er was o p e n i n g w h i l e the HumanS e r v i c e s was c l o s e d . An EPA contrac tor was c o m p l e t i n g a screeningsurvey u s ing Draeger tubes S O 2 , m e r c a p t a n , N O 2 , H 2 S , H C 1 , C N , p e t r o l e u mhydrocarbons , and hydrocyanic acid. All tubes were non-detec t .
C o n t a c t e d Dr. M c C h e s n e y , ArDPH concerning a c i t i z e n ' s ca l l about t h e o ft h e local L i t t l e League ba l l f i e l d s . A l t h o u g h t h e ba l l f i e l d s werep r o b a b l y a s u f f i c i e n t d i s t anc e away f r o m the f i r e and p r e d o m i n a n t l yupwind o f t h e f i r e , A T S D R recommended that they water t h e f i e l d s b e f o r ethe game with s p r i n k l e r s as a pre caut ion.
We returned to the medical center and re-evaluated the o p e n i n g o p t i o n s .Environmental moni t or ing of the f a c i l i t y c o m p l e t e d u s ing a PID and anFID were non-detec t . Air s a m p l e s drawn f r o m 6 areas in the medicalcenter for a n a l y s i s by the Army were non-detect for a z i n o p h o s - m e t h y l .

rh« Information contained ia this report r*pr»s*nts in interim stttvs repor t / *J of the dtc* indicttmd, by rfjponiiblt stiff lotthm svbjtct ineidtnt. It do»s not r*pt*s*nt fintl Agtncy ictlon tnd hti not b*»n through. * foaul r«rJ«v pjroc»«. It ljpzoridfd, for Information p u r p t u c j only, to iadividvtls or tqtncits vho mty htn in Inttrtst in the ictirltlts dtscribed.
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C o n t a c t e d t h e E P A / O S C t h e morning o f M a y 0 9 . T h e O S C reque s t ed A T S D Ras s i s tance with s i te s a f e t y a t the f a c i l i t y .
I V . P L A N S A N D R E C O M M E N D A T I O N S

Environmental c l e a n u p p r o c e d u r e s were:
W a s h v i s i b l e c on tamina t i on o f f hard s u r f a c e s wi th a s o l u t i o n o fde t e rgen t and water using rubber g love s .
W a t e r the lawns and wash the a u t o m o b i l e s to rid them of anyp a r t i c u l a t e s .
F o o d :
D i s p o s e o f any f o o d l e f t ou t d u r i n g th e evacuat ion.
D i s p o s e o f f o o d with v i s i b l e soot p a r t i c l e s .
W a s h o f f canned goods using t h e environmental s u r f a c e s c l eaningp r o c e d u r e s .
R e f r a i n f r o m e a t i n g garden p r o d u c e f or two days and wash t h o r o u g h l yb e f o r e consuming.
If in doubt throw i t out.
P e t s :
Any an imal s l e f t o u t s i d e d u r i n g th e in c id en t s h o u l d b e b a t h e d .
M e d i c a l Cen t e r Re-opening:
V e n t i l a t e the center by o p e n i n g exterior e x i t s and continue running theH V A C f o r f o u r hours.
C o m p l e t e a i r moni t or ing . If no p r o b l e m s proce ed t o next s t e p .
I n i t i a t e c l e a n - u p o f t h e f a c i l i t y (24-48 hour p r o c e s s ) . R e p l a c e t h eHVAC f i l t e r s a s soon as they arrive f r o m the m a n u f a c t u r e r . C l e a n roomsf r o m th e c e i l i n g t o t h e f l o o r .
W a s h a l l l i n e n s , t o w e l s , b e d s h e e t s and d r a p e s which were e x p o s e d .
Re-occupy the center wi th p a t i e n t s .

V . S T A T U S
The medical f a c i l i t y i s in the c l e a n - u p pha s e .
T h e A R D O H personnel have d e p a r t e d f o r L i t t l e Rock.
T h e A T S D R f u n c t i o n h a s s h i f t e d f r o m t h e medi ca l f a c i l i t y i s sue s t o t h eon-scene s i t e s a f e t y .

r/M Information contilnid In this report r » p r « j « n t j i an interim stitiu report, is of th* die* Indlcittd. by r t j p o n j i b j * stiff tor
th* subjfct lncld*nt. It dots not r*pr*s»nt flail Ag«ncy Motion tad his not b*»n through * forail r«Tl*v proctn. It Isprorldmd, for Intomtlon purposes only, to Indlvlduils or igunclms who miy hiy* in Inttrtst In th» ictlrltl*3 des
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S U B J E C T : S i t u a t i o n Report ( S I T R E P ) T h r e e , E P S P e s t i c i d e F i r e , H e l e n a ,
P h i l l i p s C o u n t y , AR

F R O M : Emergency Respon s e C o o r d i n a t o r , Emergency Respons e a n d S c i e n t i f i c
A s s e s s m e n t Branch ( E R S A B ) , D i v i s i o n o f T o x i c o l o g y , A T S D R ( E 5 7 )

T O : J i m H o l l e r
C h i e f , E R S A B ( E 2 9 )

T H R U : C h i e f , Emergency Response S e c t i o n _ _ _
I . S I T U A T I O N

On May 8, 1997 at a p p r o x i m a t e l y 1:00 pm Centra l T i m e , a f i r e broke outin a container of methyl a z i n p h o s ( g u t h i o n ) at a chemical r e p a c k a g i n gf a c i l i t y in H e l e n a , AR. H e l e n a i s a sma l l to mid- s i z e communitya p p r o x i m a t e l y 80 mi l e s south of M e m p h i s , TN on the banks of theM i s s i s s i p p i River. Local f i r e f i g h t e r s r e s p o n d e d to the scene ande x t i n g u i s h e d the b l a z e , but a r e f l a s h occurred at about 3:00 pm. As thein i t ia l entry team f r o m t h e H e l e n a F i r e D e p t . a p p r o a c h e d t h e b u i l d i n g ,an e x p l o s i o n occurred c o l l a p s i n g a cinder b lock wall on the entry team.S u b s e q u e n t r epor t s i n d i c a t e d that three f i r e f i g h t e r s in the entry teamwere k i l l e d . An e s t imated 23 a d d i t i o n a l per sons were i n j u r e d dur ing th i sini t ial phase of the incident. A three mile area was evacuated,i n c l u d i n g a 75 bed h o s p i t a l with a p p r o x i m a t e l y 44 p a t i e n t s . 12 of thep a t i e n t s were in acute care. At the request of the A r k a n s a s H e a l t hD e p t . , A T S D R began on-site a s s i s tance a t a p p r o x i m a t e l y 9:30 a m , 5 / 9 / 9 7 .
Due to early morning r ead ings on d e t e c t i o n in s trument s for cyanide atthe f r a c t a n k s , the EPA Command Post was r e l o ca t ed to the C e d a r sChemica l C o . , a p p r o x i m a t e l y 0 .5 mi l e s downwind f r o m th e s i te. The f i r eseems to be continuing to smolder with some p o s s i b l e chemical reactions.The f o u r t h f i r e f i g h t e r reported m i s s i n g in th e i n i t i a l e x p l o s i o n wa sf o u n d recovering in an area h o s p i t a l .

I I . C O N T A C T S MADE
Same as in previous SITREPS and i n c l u d i n g :
C r a i g C a r r o l l , E P A O S C , Region V I , D a l l a s , T XS t e v e M a s o n , E P A / C E P P O , Region V I , D a l l a s , T XA w i l d a F u e n t e s , E P A H Q S / C E P P O , W a s h i n g t o n , D CMike M a r s h a l l , O S H A H Q S / H e a l t h Response T e a m ( H R T ) , W a s h i n g t o n , D CA l l a n H e i n s , O S H A , S a l t Lake C i t y T e c h n i c a l C e n t e r , U TMaxine L a p i e r r e , E P A / S T A R T , Region V I , D a l l a s , T XBobby Gunter , C I H C o n s u l t a n t , H a r t f o r d I n s u r a n c e , A t l a n t a , G AE d d i e S m i t h , U n i f i e d I n v e s t i g a t i o n s & S c i e n c e s , N o r c r o s s , G A

I I I . A C T I O N S T A K E N
ATSDR, EPA and OSHA personnel re-convened in the Best W e s t e r n hotel toto start the f i r e i n v e s t i g a t i o n and to d i s c u s s the chemical a s p e c t s of

!»• information contained in this report r»pr»**ntj tit Interim ititvs repor t , u of tn» dttm indicated, by rtsponjlbl* tttlf tor
th* 3ub]»ct incident. 1C do»l not r*pr*3»nt lint I Ay*ncy tction *nd htl not b««n through < formtl r*vi*u procfsi. It isp r o T i d « d , tor information purports only, to indlridutls or tg»nci*s who juy AJV« tn inttrfst in tht tctivitits d*icrib»d.
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the CN g e n e r a t i o n and the o r i g i n of the c o n t i n u i n g f l a r e - u p at U n i t 2.
The propo s ed o p t i o n s for f i g h t i n g the f i r e in Unit 2 i s as f o l l o w s :

1. remove outer w a l l and p u m p sand via auger onto the p i l e andsmother t h e f i r e .
2. i n j e c t wi th a s t i n g e r n o z z l e l i qu id carbonic ( C O 2 ) into thesource.
3. remove outer w a l l and p u m p sodium carbonate (NACO3) via auger
onto th e f i r e .
4. i n j e c t oxygen via a c ompre s s o r to enrich the f i r e th erebyh a s t e n i n g th e c o n s u m p t i o n o f t h e m a t e r i a l s burning.

As o f t h i s S i t r e p o p t i o n 1 i s the s e l e c t e d m e t h o d .
A t t h e request o f t h e E P A / O S C , A T S D R d o w n l o a d e d a l l t h e a v a i l a b l e d a t aabout the current l i s t of c h emi ca l s , and ATSDR HQS dev e l op ed a matrixwhich examined the r e a c t i v i t i e s / i n c o m p a t i b i l i t i e s ( a t t a c h e d ) , as wel l asthe p o t e n t i a l sources of f i r e and e x p l o s i o n at U n i t 2.
H e l e n a Regional M e d i c a l Cent er ( H R M C ) p r o v i d e d c omput er s u p p o r t , a s wel las the nece s sary p h o t o c o p y i n g and d u p l i c a t i o n services which weree s s e n t i a l in p r o v i d i n g seven c op i e s of the a lmos t 300 p a g e s ofc h e m i c a l / t o x i c o l o g y d a t a t o E P A , O S H A , a n d H R M C .
HRMC has c o m p l e t e d th e r ep la c emen t o f a l l t h e a i r h a n d l i n g f i l t e r s ,brought in new f o o d service m a t e r i a l s , and were well into the scrubdownpha s e o f th e d e c o n t a m i n a t i o n proc e s s .

I V . P L A N S A N D R E C O M M E N D A T I O N S
ATSDR w i l l meet wi th th e Opera t i on s and P l a n n i n g S e c t i o n s o f t h eI n c i d e n t Command S y s t e m ( I C S ) t o d i s c u s s t h e A T S D R chemical react ionmatrix.

v . S T A T U S
C o n t i n u e to p r o v i d e on-s i t e a s s i s t a n c e as r eque s t ed .

The Information contained la this report represent* in Interim status report, as of the dat* indicated, by responsible staff tor
the subject incident. Ic does not represent final Agency action and has not been through a formal revlev process. It Is
provided, for Information purposes only, to individuals or agencies who may have an Interest in the activities described.
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D P S C H E M I C A L S R E A C T I V I E S

I n v e n t o r y N a m e

Azinpho s -me lhy l

T o p s i n
A l i e t l e
Lannate
Premise

Procure
Sevin

S i g n a t u r e

Maneb

Penncozeb

A l s o C a l l e d / A c t i v e
Ingredi ent

G u t h i o n

T h i o p l u m a t e

Methomyl
15 separate

f o r m u l a t i o n s wi th
that name

T r i f l u m i z o l e
Carbaryl

S o d i u m
H y p o c h l o r i t e

Mancozeb

V o l .
(Lbs.)

30K

30K
50K
60K

Unk.

20K
5K

3K

I K

Unk.

Molecu lar
Formula

C 1 0 H 1 2 N 3 0 3 P S 2

C 1 4 H 1 8 N 4 0 4 S 2

C 6 H U 0 9 P 3 - Al
C 5 H 1 0 N 2 0 2 S

Mix of OP,
Carbamates, &

Pyrthrins
C i j H l 5 C I F 3 N 3 O

C 1 2 H M N 0 2

N a C I O

C 4 H 6 M n N 2 S 4

C4H6MnH2S4mixed with
C4H<F(2S4Zn

Reacts with

Pyre thro id s (tox. synger i sm)
& oxidizers

No Data
Alkal ine F e r t i l i z e r s

Bases

A l k a l i n e P e s t i c i d e s &
Oxidizers

S t r o n g Oxidizer that reacts
v i o l e n t l y wi th ni trate s and

hydrocarbons
S p o n t a n e o u s l y C o m b u s t i b l e ;
W a t e r reactive; decompose s

v i o l e n t l y at 100 C.
H e a t & moisture; otherwise

s i m i l a r to Maneb

Comments

Product burned 5/8 .

May produce cyanides

May be i n i t i a t i n g current reactions

May be i n i t i a t i n g current reactions;
po s s i b l e cause of e x p l o s i o n ; may have

burned on 5/10
May be i n i t i a t i n g current reactions.

* Information contained in this rsport r o p r » J w o t J »(\ Interim jtttus report, *J of thm d*tm Indicated, by responsible staff for
tt\* *ubj«c t i n c J d a n t . Jt do*5 not ropr*.s*nt final A g e n c y a c t i o n And h*j not t>«*n t h r o u g h « form*! r*vi«w process. Jt Is
provided, for Information purpose* only, to Individuals oc «0«nclaj uho nay h*v« jn J n t a r « J t in th* a c t i v i t i e s described.
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Inventory N a m e

CR Blend

Powicil
Terinil
Lorsban

A l s o C a l l e d / A c t i v e
I n g r e d i e n t

39 Compounds with
CR in name; 3
P e s t i c i d e s are

Carbof t iran-based
(2) or Warfarin-

based ( 1 )

C h l o r p y r i f o s

Vol .
(Lbs .)
200

ov
700

I K

Molecular
F o r m u l a

Carbofuran:
C 1 2 H 1 5 N 0 3or

W a r f a r i n :
C 1 9 H 1 6 ° 4

N O —
NO

C 9 H 1 1 C 1 3 N 0 3 P S

Reacts with

S i m i l a r reac t ivi t i e s: ox id izer s
& alka l ines

„ „ __ _ D A T A -
„ . ____ D A T A _

A c i d s , C a u s t i c s , & Amines

Comment s

Carbo furan may produce cyanide

I N T E R I M A N A L Y S I S
Product s o f reaction a n d / o r thermal d e c o m p o s i t i o n i n c l u d e ox ide s of p h o s p h o r o u s , ni trogen, carbon, and s u l f u r , inorganic chlorine compounds
(e.g., Cl , H C 1 , H C 1 0 , e tc .), ammonia and amines p o s s i b l y ; cyanide s and hydrogen cyanide p r i m a r i l y f r o m S e v i n and, i f pre s ent , th e Carbo furan
( F u r a d a n ) f o r m u l a t i o n s of CR b l e n d . The i n i t i a t o r s of most reactions would be the Maneb a n d / o r Penncozeb or the S i g n a t u r e , as they are reactive
with a lmos t all the other compounds . If these three c ompounds can be removed from the p i l e , i t i s our b e l i e f that most reactions w i l l cease. The
violent d e c o m p o s i t i o n of Maneb (and p o s s i b l y Penncozeb) at 100 degrees C may have contr ibu t ed to the e x p l o s i o n . The remaining c ompound s
could f o r m a s i g n i f i c a n t amount of n i t r a t e / n i t r i t e in s o l u t i o n , r e s u l t i n g in the low pH of the f i r e f i g h t i n g r u n o f f .
A d d i t i o n a l i n f o r m a t i o n should be obtained on the Powicil and Terini l compounds, no data was available on these compounds. There are 39
compounds in the CC Info d a t a base wi th CR as a component of the name, but on ly 3 seem to be registered p e s i t i c i d e s . F u r t h e r c l a r i f i c a t i o n on
the f o r m u l a t i o n of the CR bl end would be a d v i s a b l e as some of the other 36 c o m p o u n d s are chromate and d i chromat e c o m p o u n d s , u s u a l l y
s i g n i f i c a n t oxidizers. There are 15 pe s t i c id e s with Premise in their name. They are various mixtures of carbamates, organopho spha t e s , and
pyre thro id (bo th s y n t h e t i c and n a t u r a l ) p e s t i c i d e s ; ov era l l , they would be expected to c on f orm to the other carbamates and O.P.s a l r e a d y known to
be present. However , there may be s u b t l e but s i g n i f i c a n t d i f f e r e n c e s in the ir molecu lar s truc ture , which would a f f e c t whether we are d e a l i n g
with- for instance - ni trate s , cyanides , or amines.

The Information contained In this report represmnts an Interim status r e p o r t , as of the date indicated, by responsible staff for
thm sub)met Incident. It does not represent final Agency action and has not been through * formal eevlev process. It is
provided, for information purposes only, to Individuals or agencies vho may have an Interest In the a c t i v i t i e s described.
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S U B J E C T : S i t u a t i o n Report ( S I T R E P ) F o u r a n d F i n a l , B P S P e s t i c i d e F i r e ,H e l e n a , P h i l l i p s C o u n t y , A R
F R O M : Emergency Respon s e C o o r d i n a t o r , Emergency R e s p o n s e a n d S c i e n t i f i cA s s e s s m e n t Branch ( E R S A B ) , Div i s i on o f T o x i c o l o g y , A T S D R ( E 5 7 )
T O : J i m H o l l e rC h i e f , E R S A B ( E 2 9 )
T H R U : C h i e f , Emergency R e s p o n s e S e c t i o n _ _ _
I . S I T U A T I O N

On May 8, 1997 at a p p r o x i m a t e l y 1:00 pm Central T i m e , a f i r e broke outin & container of methyl a z i n p h o s ( g u t h i o n ) at a chemical r e p a c k a g i n gf a c i l i t y in H e l e n a , AR. H e l e n a i s a smal l to mid- s iz e communitya p p r o x i m a t e l y 80 mile s south of M e m p h i s , TN on the banks of theM i s s i s s i p p i River. Local f i r e f i g h t e r s r e s p o n d e d to the scene ande x t i n g u i s h e d the b l a z e , but a r e f l a s h occurred at about 3:00 pm. As theini t ial entry team f r o m the H e l e n a F i r e D e p t . approached the b u i l d i n g ,an e x p l o s i o n occurred c o l l a p s i n g a cinder b l o ck w a l l on the entry team.Subsequent r epor t s ind i ca t ed that three f i r e f i g h t e r s in the entry teamwere k i l l e d . An e s t imated 23 a d d i t i o n a l persons were i n j u r e d during this. in i t i a l p h a s e of the i n c i d e n t , A three mi l e area was e v a c u a t e d ,i n c l u d i n g a 75 bed h o s p i t a l with a p p r o x i m a t e l y 44 p a t i e n t s . 12 of thep a t i e n t s were in acute care. At the request of the Arkansas H e a l t hD e p t . , A T S D R began on-site a s s i s tanc e a t a p p r o x i m a t e l y 9:30 a m , 5 / 9 / 9 7 .
The CP was relocated f r o m the Cedar Chemical business o f f i c e back to theBPS f a c i l i t y in Uni t 1. The f i r e cont inues to smo lder . Level A entrie sare being c o m p l e t e d by EPA and c l e a n u p con trac tor s to de t erminep e s t i c i d e locat ions within the warehouse. F i r e s uppr e s s i on e f f o r t s areon h o l d unt i l f u r t h e r c h a r a c t e r i z a t i o n of the warehouse is a c c o m p l i s h e d .

I I . C O N T A C T S MADE
Same as in previous SITREPS and i n c l u d i n g :
R i l e y Por t er , M a y o r , W e s t H e l e n a , A RP a t S e n s a t , F i r e C h i e f , W e s t H e l e n a , A RChri s Bueh l er , F a i l u r e A n a l y s i s A s s o c i a t i o n , B P S C o n t r a c t o rA l l a n B a r t l o , P r e s i d e n t , B P SRichard Bossey, E P A S T A R T C o n t r a c t o r

I I I . A C T I O N S T A K E N
ATSDR met with th e Opera t i on s and P l a n n i n g S e c t i o n s o f t h e I c i d e n tCommand S y s t e m and d i s cu s s ed th e ATSDR chemical matrix . The group i sd i s cu s s ing the p o s s i b i l i t y of a chemical reaction in i t i a t ing the f i r eand e x p l o s i o n : amounts o f A l l i e t t e S i g n a t u r e stored near the az inopho smethyl ( A Z M ) . A p p a r e n t l y , a n unknown amount o f t h e A l l i e t t e S i g n a t u r ehad been s p i l l e d j u s t b e f o r e the f i r e / e x p l o s i o n . In a d d i t i o n , duringthe course of several interviews there was t a l k of a y e l l o w powder being

Th* Informitlon conttintd in this import rtprmitnu in int*rla stttut ztpoit, » of th» dtt* indictttd, by naponilbl* sttfl forth« subject Ineldtnt. It do»s not r*pr»s*nt tintl Xqmncy action tnd hn not b»*n through * focmtl r*ri*u proctis. It Isprovided, for information purposes only. Co individuals or tgfnciti who Mty haw tn Inttrtst In tht tctirltlft dmscrib»4.



E P S C H E M I C A L F I R E
H E L E N A , A R

S I T R E P a s o f 5 / 1 2 / 9 7

e m i t t e d f r o m an area near the c ompre s s or room. A l s o , th e A l l i e t t eS i g n a t u r e was f o u n d to have a pH of 3.5 which could have i n i t i a t e d af i r e wi th t h e A 2 M . T h e o ther s u s p e c t e d cause which w a s d i s c u s s e d w a s o fa mechanica l n a t u r e , tha t i s . the p o s s i b i l i t y of the air c ompre s s orcau s ing a d u s t - l i k e e x p l o s i o n f r o m t h e A Z M a n d / o r t h e A l l i e t t eS i g n a t u r e .

I V . P L A N S A N D R E C O M M E N D A T I O N S
P h o t o d o c u m e n t the ent ire; s cope o f the r e s pon s e o p e r a t i o n s as th ey r e l a t e
t o th e p u b l i c h e a l t h .

V . S T A T U S
C o n t i n u e t o p r o v i d e a s s i s t a n c e a s r eque s t ed . E s t i m a t e d d a t e o ft e r m i n a t i o n o f s u p p o r t : 5 / 1 4 / 9 7

III* Information cont»in*d In this report reprtitntl tn interim stitus report. 13 of the date indicated, by responsible stiff for
the subject incident. It does not represent flntl Agency motion *nd his not b»*n through * foraml r*vi«w ptocmis. It ii
providmd, for information purposes only, to Indlridutla or *g*ncl»i uho mty tun *n int*r*3t in th» tetiritits d*scrit>*d.
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Name?: EPS Chemical
ERS LOG #: 97-3044
bag was 4 cubic yards with r o u g h l y 4000 Ibs of g u t h i o n . ATSDR conf irmed again that only one
symptomat i c f i r e f i g h t e r was given atropine.
At 1630, in an attempt to contact the response team, I contacted the S t a t e H O C . Dr. McChesney asked
if we knew about the ball f i e l d issue yet. 'When I said no, he exp la ined that he'd been called and asked
if a b a l l f i e l d located about 2 miles west of the site could be used that night .
At 2135, J. Wheeler called and i n d i c a t e d that the S t a t e H e a l t h had contacted hi s w i f e , their coop
agreement p r o j e c t o f f i c e r to brief her. A f t e r a d i s cu s s ion on the ant ido t e usage and some cleanup
issues, John indicated that the state believes the winds were primari ly b lowing f r o m the west to the east
durin the fire. The r u n o f f had been contained, but s o m e ' c o n c e m existed about percolation into the
groundwater.
A c t i o n R e q u i r e d / R e c o m m e n d a t i o n s / I n f o P r o v i d e d :
At 0835,1 arrived in the o f f i c e . The response team had l e f t three questions needing answers. I began
printing out in format ion, and scheduled a consu l ta t ion team meeting to go over the data. I then sent
an email not i f i ca t ion to ATSDR Region IV advi s ing them of this s i tuat ion across the M i s s i s s i p p i River
f rom their area.
At 0900,1 indicated to Dr. McChesney that our response team will probably be arriving on scene within
the hour, perhaps an hour and h a l f , d e p e n d i n g on their f l i g h t . I was p r e t t y sure they would head for
the CP firs t and then the HOC unless some other agreement had been made. I have not heard from the
scene this morning, so I don't know what media events had been p l a n n e d ; best way to f i n d that out
would be to contact the scene or contact our response team and have them f i n d out when they arrived.
I then gave him a pager number to our response team. A f t e r the call, I continued to prepare for the
on-site support.
At 0915, I indicated that I could send the in f ormat i on that was downloaded overnight based on the
preliminary indications of what was burning. By 0930, I was in the process of attaching the materials
to the email to F E M A . The C o n s u l t a t i o n Team was gather ing. At 0940, I indicated the email toFEMA was gone; a response team should be arriving at the scene soon if it isn't already there; and,
I was late for the consult team meeting . If I needed he lp la ter , I would call them back.
At 0950, the consultation team of J. Wheeler, J. L i t t l e , H. Hansen, S. Kes s , H. Pohl , and C. T y l e n d a
began a review of the informat ion available to us at the time. The discussion s t opped whenever the
CNN report on the incident was broadcasted and a v id eo tape of the CNN report was made for more
l e i sur e ly reviews. Based on the f a c t that CNN was report ing residents returning to their homes, our
consensus was that the level s of health concern for the c on s t i tu en t s of the p lume were no longer an
issue. Someone at the scene had already made the decision that the air concentrations were "safe." Our
evaluation was t h a t , if the f i r e was e x t i n g u i s h e d , th i s was p r o b a b l y valid.
Based on the presence of guthion ( a z i n p h o s - m e t h y l ) , th iophanat e , and the me thomyl , the r u n o f f is
probably more of an issue than any air emissions f r o m the p l a n t . The concern would not be with the
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Name: BPS Chemical
ERS LOG S: 97-3044
M i s s i s s i p p i River because the River must be nearly at f l o o d stage f l o w rates. However, the typical
Miss i s s ippi Alluvial plain could be threatened as the f i r e f i g h d n g water percolated to the drinking water
s u p p l y .
On the food issue, it was our consensus that the Kroger store that began ATSDR involvement and other
commercial sources should consult with the PDA or other regulatory body. For private homeowner.
if they smell smoke in their homes or see soot d e p o s i t s on the out s ide or ins ide of the house, exposedf o o d s should be disposed of.

i tDimethylthiophosphate in urine is a biomarker s p e c i f i c for guthion. If the f i r e f i g h t e r s or residents are
concerned about their exposure or s y m p t o m a t i c , a urine sample can be collected up to 3 days post-
exposure to v er i fy the exposure. Blood cholinesterase monitoring could begin with the urine sample
for residents and should be done for the workers.
The consultat ion team was concerned about the CNN reports that antidote s were being given aspreventative measure to responders and citizen, the antidote being atropine and toxic in it's own right .
Sensitive populations were ident i f i ed as any individual with pre-existing cardiopulmonary condit ions due
to the irritant nature of the smoke and in fan t s under 6 months old due to their developing CNS system
and lack of acetylcholinesterase. Women in their f i r s t trimester of pregnancy have naturally depressed
acetyl cholinesterase and may therefore give a f a l s e positive indication of exposure. W i p e samples of
the evacuated hospital and some homes close to the f ir e should be considered. At 1140,1 passed thisevaluation and recommendations on to the ATSDR response team.
At 1230, in response to the inquiry from DSWA, I indicated that ATSDR had a response team on site.
I indicated that the Pine B l u f f Arsenal had sent a team to the scene to assist the locals. A l t h o u g h I
wasn't sure, I'm pre t ty sure that team was either a Technical Escort Unit or an Explos ive Ordinance
Disposal detachment. In either case, DSWA can probably get reports f r o m those units fa s t er thanthrough us; however, I would be h a p p y to answer any questions I could.
At 1455, a f t er receiving the update , I began revising the SITREP for 5 / 8 / 9 7 and sending out updat e s
to the consultation team. At 1545, D. Barry called and asked some questions that had not been
addres sed; these included the f i r e f i g h t e r s protective equipment (based on the fac t that one was close
enough to develop symptoms), issues for the c o m m u n i t y ' s healthcare providers , and citizen's concerns.
I began a t t empt s to contact the response team to f i n d out what the response was.
At 1630,1 called the S t a t e EOC and spoke with D. S n e l l i n g and Dr. McChesny. In response to the
b a l l f i e l d question, I indicated that the wind direction may be the answer to that issue. I believe, based
on the video, that the winds were parallel to the M i s s i s s i p p i River and there fore the b a l l f i e l d was
probably crosswind to the f i r e ; however, the f o l k s on-scene can probably answer that question betterthan I.
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N a m e ' : E P S Chemical
ERS LOG #: 97-3044
At 2135, I described the last u p d a t e I had had f r o m the scene and indica t ed that th i s in f o rmat i on was
in an email I'd sent at the end of the day. I guess most f o l k s missed it. Since the only we l l s known
to be in the area are municipal wells that are going to be s a m p l e d , I th ink the p e r c o l a t i o n , while a valid
concern, is already being addre s s ed .
S i g n a t u r e : Richard A. N i c k l e WLg/tM . /UML& Date: 0 5 / 2 7 / 9 7
Enclosures: Yes (X) No ( ); MIS entered: Yes (X) No ( )
cc: ATSDR Region

S t a t e H A Coop. Coord.
D H A C / P E R I S
A T S D R y O F P
C D C / E R C G

P A G E S
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0 5 / 0 8 / 9 7 18:30 Received b e e p e f = ca l l f r o m C D C swi t chboard.
R e s p o n d e d t o ca l l f r o m K r o g e r Grocery i n W e s t H e l e n a , A R . S p o k ewith Tim Davy ( K r o g e r R e p ) at ( 9 0 1 ) 7 6 5 - 4 1 1 5 . Mr. Davy i n f o r m e d me
that a BP p e s t i c i d e p l a n t had a f i r e .A c c o r d i n g to Mr. Davy:The f i r e department evacuated an area that i n c l u d e d the storeand a h o s p i t a l .The d i s t a n c e of the f r o m the store to the f i r e was in excessof 12 mi l e s .The air c ond i t i on ing v e n t i l a t i o n system at the r e ta i l grocerystore was shut down per request f r o m the f i r e d e p a r t m e n t .The chemical a z i n o p h o s - m e t h y l was involved in the f i r e .Mr. Davy was inquiring about the e f f e c t s of the chemical and thesmoke on the f o o d produc t . I t o l d Mr. Davy that without any datar egard ing the chemical concentrat ion it would be d i f f i c u l t to givea d e f i n i t i v e answer but that if the store was l o ca t ed 12 mi l e s f r o mthe f i r e and the v en t i l a t i on system was shut down quickly there wasno impact on the f o o d in the store.

I contacted Rich N i c k l e and d i s cu s s ed the s h e l t e r in p l a c es trategy. He sugge s t ed I contact Region VI EPA Emergency Response .I spoke with EPA Jim M u l l i n s who ind i ca t ed that he received thereport of the incident at 3 : 0 6 E S T . Mr. M u l l i n indicated that threechemical s were thought to be involved i n c l u d i n g :a z i n o p h o s - m e t h y l : 1-2 cubic yardsmethomylt h i ophana t eT h e r e were f o u r f a t a l i t i e s of f i r e m a n but it was unknown if thecause was the chemical or the e x p l o s i o n . A d d i t i o n a l l y Mr. M u l l i ni n d i c a t e d that a Army environmental moni tor ing team f r o m PineB l u f f , an Bayer Chemical I n d u s t r i a l H y g i e n i s t Larry T h o m p s o n , andan EPA OSC Mike Ryan were enroute.
I u p d a t e d Dave Barry who e s t ab l i s h ed a phone l ink through C h e m T r e cwith the Larry T h o m p s o n , CARE T E A M / B a y e r C h e m i c a l , who was enroutet o t h e K a n s a s C i t y a i rpor t . M r . T h o m p s o n ' s report w a s cons i s t entwith the EPA report . Mr. T h o m p s o n indicated the W e s t H e l e n a RegionM e d i c a l Cent er was evacuated and the s h e l t e r in p l a c e s t r a t e g y wasi m p l e m e n t e d . The f i r e was; p u t t i n g out a lo t o f smoke.Larry T h o m p s o n Pager: 1-800-443-7243 PIN 050518
Chemtrec contact is Joe D € » p t m a n at 1-800-424-9300.
The Chemtrec phone connection included a conf erence with:Dr. Tom M c C h e s n e y , AR Dept PH Env. E p i d e m i o l o g i s t

Comm Center @ L i t t l e Rock: ( 5 0 1 ) 6 6 1 - 2 1 3 6O f f i c e a t S t a t e H e a l t h : ( 5 0 1 ) 6 6 1 - 2 5 9 7H o m e : ( 5 0 1 ) 9 8 2 - 5 6 9 7
A u d i t o r i u m Comm Center: ( 5 0 1 ) 2 8 0 - 4 1 0 6 /Mr. B i l l T e a r , AR Dept PH S a n i t a r i a n S u p e r v i s o rMs. Kay Dobb ins , AR Dept PH A s s o c i a t e Direc tor of Env SciMike F o r m a n , Ar Dept PH Labora tory DirectorBill H u b b e s , ERG, Rhone Poulenc



had been evacuated.* Evacuation was in a three mi l e r* S c r e e n i n g M o n i t o r i n g was in proce s s using FID andP I D* S t a t e on scene contact: J a m e s D u f f y at p a g e r 1-800-
644-2383 pin 8014680. '* F i r e s t i l l burning a t 9 : 4 5 P M E S T .

S t a t e H e a l t h Department Ques t ions:1) What are a c c e p t a b l e exposure l eve l s .2) When can p e o p l e reoccupy homes and h o s p i t a l .3) Can the f o o d be consumed.
F r e d F o w l e r , AR Dept H e a l t h , reported inconsi s t ent a irmoni tor ing r e su l t s using FID and P I D . S i m u l t a n e o u s usage inthe h o s p i t a l indicated 6 5 0 p p m and "low", r e s p e c t i v e l y . Basedon the inconsistent data ATSDR recommended that the h o s p i t a lshould not be r eo c cup i ed .
T h e Arkansas S t a t e H e a l t h Department requested A T S D R onsi teas s i s tance. Ron Zabrocki and S c o t t W r i g h t w i l l provide on-scene as s i s tance and Rich N i c k l e w i l l provide consu l ta t i onteam suppor t . .Ron Zabrocki provided "heads up" to H u g hH a n s e n , Dave W h e e l e r , H a n a P o h l , and Rich N i c k l e .

0 5 / 0 9 / 9 7 2 : O O A M
Joe Deptman of Chemtrec c a l l e d and prov ided a l i s t ofchemicals on-site but not necessarily involved, manufac turer s ,and BPS contacts.C h e m i c a l s Companyaz inopho s methyl Micro F l o F l o r i d alanate Dupontbenla t e Dupontpremise Bayeral i e t t e les Rhone Poulencprocure Uniroyal"couple o f u n i d e n t i f i e d chemicals"

E l f A t o C h e m
BPS contact:J e a n i e Groz e shome 870-572-9299

ce l l 870-338-1027Pres ident A l l a n Bart lo
870-572-3084870 is a new area code if it d o e s n ' t work use the old 5C

Cedar Chemical Company may serve as a t emporary base ft"BPS contacts because it is located near the p l a n t . Tphone number there is 870-572-3701



N i c k l e , R i c h a r d
F r o m : N i c k l e , R i c h a r dTo: Barry, DavidC c : H a n s e n , H u g h ; H o l l e r , J i m S . ; W h e e l e r , J o h n ; P o h l , H a n a R . ; K e s s , S u s a n ; H u g h a r t , J o e ; W r i g h t , S c o tB l a i r , C a r l ; M o o r e , Ben; S a f a y , Bob; E r l w e i n , R o b e r t a ; L y k e , J e n n i f e r ; P e t t i g r e w , G e o r g eS u b j e c t : B P S C h e m i c a l F i r e , H e l e n a , A RDate: F r i d a y , M a y 0 9 , 1997 4 : O O P M

S c o t t and Ron c a l l e d a few moments ago. The f i r e is out and a survey of thewarehouse about 1500 EDT reviewed that most of the chemical s tock was in tac t . Thef i r e was f ed by cardboard and p a l l e t s s tored in the warehouse. The on ly chemicals i g n i f i c a n t l y involved was the g u t h i o n . The g u t h i o n was conta ined in a 4 cubic yardp o l y p r o p y l e n e bag ( s i m i l a r to tho s e we used to use to s tore d i ox in dirt in E a s t e r nM i s s o u r i ) . The e s t imat ed weight in the bag was about 4000 p o u n d s . T h e s e bags arenow DOT a p p r o v e d s h i p p i n g c on ta iner s for in s id e t r a i l e r s and boxcars , by the way.T h i s f a c i l i t y was a " j o b shop" used to break the p r o d u c t s down into consumer p r o d u c tsize.
M o s t o f t h e h e a l t h i s sue s have been a d d r e s s e d . The s t a t e h e a l t h commis s ioner w i l lapprove the r e-opening of the h o s p i t a l u s i n g cr i t er ia agreed to with environmentala u t h o r i t i e s , A T S D R , a n d S t a t e H e a l t h . E s s e n t i a l l y , v e n t i l a t i o n s y s t e m f i l t e r s w i l lbe c h a n g e d , the h o s p i t a l w i l l be vented to the air for 4 hours and then air s a m p l e swi l l b e c o l l e c t e d . A f t e r a n a l y s i s , the f i l t e r s w i l l b e changed again and workersw i l l be a l l o w e d back in with the p a t i e n t s f o l l o w i n g 24 hours la t e r . The h o s p i t a l i sl o c a t e d 2.5-3 mi l e s away f r o m the s i te and was upwind d u r i n g most of the i n c i d e n t .
T h e r u n o f f water f r o m t h e f i r e w a s contained within t h e f a c i l i t y ' s wastewatersys t em. It w i l l b e s a m p l e d and recovered into p o r t a b l e tanks p e n d i n g d i s p o s i t i o nbased on the s a m p l e s . Loca l a u t h o r i t i e s i n d i c a t e that there are no p r i v a t e w e l l s inthe vic ini ty; the water t a b l e is a p p r o x i m a t e l y 600 f e e t d e e p . T h e r e is a d e e p andimpermeable c l a y l ens under th e f a c i l i t y ; however, th e m u n c i p a l w e l l s which drawf r o m be low the l en s w i l l be s a m p l e d .
F o o d i s sues were d e a l t wi th by the s a n i t a r i a n s on scene f r o m ArDPH and ATSDR andcovered the gambit f r o m ho t f o o d t o c o ld f o o d serving areas, f o o d s t o r a g e , andexpo s ed f o o d s . A s s t a t e d p r e v i o u s l y a n d d e s p i t e med ia r e p o r t s o th erw i s e , t h e o n l yatropine adminis tered was to a s y m p t o m a t i c f i r e f i g h t e r . T h e r e were a p p r o x . 30o ther s , who repor t ed i r r i t a t i o n f r o m the smoke, but none were a d m i t t e d . ATSDRa n t i c i p a t e s t h e return o f t h e r e s p o n s e team n o l a t e r than 5 / 1 1 . S I T R E P w i l l f o l l o w .
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N i c k l e , R i c h a r d
F r o m : N i c k l e , RichardT o : W h e e l e r , J o h n ; P o h l , H a n a R . ; H a n s e n , H u g hC c : H a n l e y , G . D o u g l a s ( D o u g ) ; A l l r e d , M i c h a e l ; K e s s , S u s a n ; T y l e n d a , C a r o l y n ; Barry, DavidS u b j e c t : E P S C h e m i c a l F i r e , H e l e n a , A RDate: F r i d a y , May 09 , 1997 9 : 1 3 A M

Good morning. S c o t t and Ron l e f t th i s morning , at the request of AR H e a l t h , top r o v i d e on-scene s u p p o r t a t t h i s p e s t i c i d e warehouse f i r e . T h e y s h o u l d ge t theresometime around lunch , our time. As some of you know, we had 4 d e a t h s , 3 i n j u r i e s ,and a 3-mile evacuation inc lud ing the c o m m u n i t y ' s h o s p i t a l with 12 acute care cases.N e w s r e p o r t s la s t night i n d i c a t e d p r i v a t e c i t i z en s and f i r e f i g h t e r s were given
a n t i d o t e s as a pr e cau t i on .
I w i l l be p r i n t i n g off the i n f o r m a t i o n d o w n l o a d e d la s t n igh t by Ron b e f o r e hevamoosed a n d maybe g e t t i n g some more s t u f f f r o m other p l a c e s . I ' d l ike t o g e tt og e th er around 9:30 or 9:45 in our c o n f e r e n c e room to go over it and see what w e ' r e
f a c i n g .
For the cc: i f you would be in t er e s t ed in a t t e n d i n g our s e s s i on , y o u ' r e welcome aslong as room and air changes l a s t .

Rich
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N i c k l e , R i c h a r d
F r o m : S a f a y , B o bT o : N i c k l e , RichardS u b j e c t : B P S P e s t i c i d e F i r e , H e l e n a , A RDate: F r i d a y , M a y 0 9 , 1997 1 0 : 2 8 A M

H e a r d i t ' on the n e w s . . . . d i d not sound to good . T h r e e f i r e m e n dead f r o mexposure to chemical f u m e s . . . . p l e a s e keep me i n f o r m e d . bob
^ — * - — — • — • — ^ —— ^ — — • • — — . — — — — — — — — — —— ^ —— — — --•- — —— — — — — •— —— ^—. — • — •» — — — — — — — —^ — • • _ . — _ _ _ _ » — — __^_^__

REPLY F R O M : S a f a y , B o bM i c r o s o f t Mai l v3.0 I P M . M i c r o s o f t M a i l . N o t e
F r o m : N i c k l e , RichardT o : M o o r e , B e nBlair , CarlS a f a y , B o bC c : P e t t i g r e w , G e o r g eL y k e , J e n n i f e rEr lwe in , RobertaS u b j e c t : B P S P e s t i c i d e F i r e , H e l e n a , A R
Date: 1997-05-09 09:19P r i o r i t y :F i x e d F o n t : 0000M e s s a g e I D : 9 5 C 1 F 6 1 CConver sa t i on I D : 9 5 C 1 F 6 1 C

I d o n ' t know how much y o u ' v e heard or are aware o f t h i s s i t ua t i on in RegionIV; it made the local news here in A t l a n t a . H e l e n a is about 80 m i l e s southof M e m p h i s on the River. I do not b e l i ev e there has been any impact inRegion IV; I w i l l keep both reg ions advi s ed as we go thru t h i s t o g e t h e r .
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N i c k l e , Richard
F r o m : N i c k l e , RichardT o : B l a i r , C a r l ; Moore , Ben; S a f a y , B o bCc: Erlwein, Roberta; Lyke, J e n n i f e r ; P e t t i g r e w , G e o r g eS u b j e c t : B P S P e s t i c i d e F i r e , H e l e n a , A RDate: F r i d a y , M a y 0 9 , 1997 9 : 1 9 A M

I d o n ' t know how much y o u ' v e heard or ar e aware o f t h i s s i t u a t i o n in Region IV; i tmade the local news here in A t l a n t a . H e l e n a is about 80 mi l e s south of M e m p h i s onthe River. I do not b e l i ev e there has been any impact in Region IV; I w i l l ke epboth regions advi s ed as we go thru th i s t o g e t h e r .
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N i c k l e , R i c h a r d
F r o m : N i c k l e , R i c h a r dT o : Bryant, PaulC c : Barry, D a v i d ; H u g h a r t , J o e ; E r l w e i n , Rober ta; Lyke, J e n n i f e r ; P e t t i g r e w , G e o r g eS u b j e c t : B P S P e s t i c i d e F i r e , H e l e n a , A RDate: F r i d a y , M a y 0 9 , 1997 9 : 3 7 A M

« F i l e A t t a c h m e n t : T H I O P H A N . R T E » « F i l e A t t a c h m e n t : K E T H O M Y L . H S D » « F i l e A t t a c h m e n t
M E T H A Z I . H S D »
M r . Bryant , p e r your request o f J o e H u g h a r t , a t t a c h e d a r e t h e c o m p l e t e H S D B d a t a
f i l e s ( * . h s d ) f o r me thomyl ( 3 7 p a g e s ) a n d a z i n p h o s m e t h y l ( g u t h i o n ) ( 4 6 p a g e s ) a swe l l a s t h e R T E C S d a t a ( * . r t e ) o n T h i o p h a n a t e ( 1 p a g e ) . T h e f i l e s a r e i nW o r d P e r f e c t 6.1.
H o p e t h i s meet s your need s .

P a g e 1



N i c k l e , R i c h a r d
F r o m : H u g h a r t , J o eT o : N i c k l e , RichardS u b j e c t : E P S P e s t i c i d e F i r e , H e l e n a , A RDate: F r i d a y , M a y 0 9 , 1997 9 : 5 5 A M

Rich: T H A N K S ) I know y o u guys a r e bu sy; w e ' l l keep o u t o f your hair
REPLY F R O M : H u g h a r t , J o eM i c r o s o f t M a i l v3.0 I P M . M i c r o s o f t M a i l . N o t eF r o m : N i c k l e , RichardT o : Bryant , Paul
Cc: Barry, DavidP e t t i g r e w , G e o r g e

L y k e , J e n n i f e rH u g h a r t , J o eE r l w e i n , RobertaS u b j e c t : B P S P e s t i c i d e F i r e , H e l e n a , A R
Date: 1997-05-09 09:37Prior i ty:M e s s a g e I D : 8 B F D 4 4 2 FConver sa t i on I D : 8 B F D 4 4 2 FA t t a c h m e n t s :

M E T H A Z I . H S D
M E T H O M Y L . H S D
T H I O P H A N . R T E

« THIOPHAN.RTE : 2367 in THIOPHAN.RTE >X< METHOMYL.HSD : 2366 in
M E T H O M Y L . H S D > x < M E T E A Z I . H S D : 2365 i n M E T H A Z I . H S D »
Mr. Bryant , p e r your request o f Joe H u g h a r t , a t ta ched ar e t h e c o m p l e t e HSDBd a t a f i l e s ( * . h s d ) f o r methomyl ( 3 7 p a g e s ) a n d a z i n p h o s m e t h y l ( g u t h i o n ) ( 4 6p a g e s ) as well a s the R T E C S data ( * . r t e ) on T h i o p h a n a t e (1 p a g e ) . The f i l e sare in W o r d P e r f e c t 6.1.

• H o p e th i s meets your needs .
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N i c k l e , R i c h a r d
F r o m : H u g h a r t , J o eT o : N i c k l e , RichardC c : DeRosa, C h r i s ; H o l l e r , J i m S . ; J o h n s o n , Barry; Buynoski, G e o r g e ; Bashor, M a r kS u b j e c t : F E M A Reque s t f o r I n f o r m a t i o n o n A R F i r eDate: F r i d a y , M a y 0 9 , 1997 2 : 0 9 P M

F E M A H Q s e n d s t h e i r thanks f o r your grac iou s a s s i s t a n c e i n p r o v i d i n g themwith i n f o r m a t i o n o n t h e 3 p e s t i c i d e f i r e c h e m i c a l s . V e r y w e l l done! F E M A H Qreques t s a d d i t i o n a l i n f o r m a t i o n about t h e p e r c e n t a g e o f f i l l e r ( i n e r tm a t e r i a l s ) in each of the p r o d u c t s so that t h e y can e s t i m a t e the p e r c e n t a g e so f h a z a r d o u s s ub s tanc e s in smoke r e l e a s e d f r o m th e f a c i l i t y wi th th e i rcompu t e r p r o g r a m s . I f that i n f o i s a v a i l a b l e , p l e a s e p a s s o n when y o u can.F E M A P O C i s Paul Bryant ( 2 0 2 ) 646-3607 , email p a u l . b r y a n t @ f e m a . g o v
T h a n k s again f o r your o u t s t a n d i n g a s s i s t a n c e t o F E M A .
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N i c k l e , R i c h a r d
F r o m : N i c k l e , RichardT o : H u g h a r t , J o eCc: Bryant , P a u l ; Barry, D a v i d ; Z a b r o c k i , R o n a l d D.; W r i g h t , S c o t t VS u b j e c t : R E : F E M A Request f o r I n f o r m a t i o n o n A R F i r eDate: F r i d a y , May 09, 1997 2 : 3 2 P M

J o e , the only way to get the a d d i t i o n a l i n f o r m a t i o n reques ted i s thru the MSDS att h e scene. I've c op i ed S c o t t and Ron who ar e our f o l k s down there and I w i l lrequest they fax the i n f o r m a t i o n when I get a chance to t a l k to them again t o d a y .H o w e v e r , it may be l a t e r in the weekend b e f o r e we have it in hand.
F r o m : H u g h a r t , J o e
T o : N i c k l e , Richard
C c : D e R o s a , C h r i s ; H o l l e r , J i m S . ; J o h n s o n , Barry; Buyno sk i , G e o r g e ; B a s h o r , M a r kS u b j e c t : FEMA Request f or I n f o r m a t i o n on AR F i r eDate: F r i d a y , M a y 0 9 , 1997 2 : 0 9 P M
FEMA HQ sends the ir thanks f or your grac iou s a s s i s t a n c e in p r o v i d i n g themwith i n f o r m a t i o n on the 3 p e s t i c i d e f i r e chemical s . Very wel l done! FEMA KQreques t s a d d i t i o n a l i n f o r m a t i o n about t h e p e r c e n t a g e o f f i l l e r ( iner t
m a t e r i a l s ) in each of the p r o d u c t s so that they can e s t i m a t e the p e r c e n t a g e so f hazardou s subs tance s in smoke r e l e a s e d f r o m the f a c i l i t y wi th th e i rcomputer programs. If that i n f o i s a v a i l a b l e , p l e a s e p a s s on when you can.FEMA POC is Paul Bryant ( 2 0 2 ) 646-3607, email p a u l . b r y a n t @ f e m a . g o v
T h a n k s again f o r your o u t s t a n d i n g a s s i s t a n c e t o F E M A .
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N i c k l e , R i c h a r d
F r o m : H u g h a r t , J o eT o : N i c k l e , R i c h a r dS u b j e c t : R E : F E M A Request f o r I n f o r m a t i o n o n A R FDate: F r i d a y , May 09 , 1997 2:41 PM

ok thanks
REPLY F R O M : H u g h a r t , J o e
M i c r o s o f t M a i l v3.0 I P M . M i c r o s o f t M a i l . N o t eF r o m : N i c k l e , RichardT o : H u g h a r t , J o e
Cc: Barry, DavidZ a b r o c k i , Ronald D.W r i g h t , S c o t t VBryant, Paul
S u b j e c t : R E : F E M A Request f o r I n f o r m a t i o n o n A R F i r e
Date: 1997-05-09 14:32
Priori ty:F i x e d F o n t : 0000
M e s s a g e I D : C 2 D 3 1 B A BConversation I D : C2D31BAB

J o e , the only way to get the a d d i t i o n a l i n f o r m a t i o n reques ted is thru theM S D S a t t h e scene. I ' v e c op i ed S c o t t a n d R o n w h o a r e o u r f o l k s down thereand I wi l l request they fax the i n f o r m a t i o n when I get a chance to t a l k tothem again t o d a y . H o w e v e r , it may be l a t e r in the weekend b e f o r e we have itin hand.
F r o m : H u g h a r t , J o eT o : N i c k l e , Richard
C c : DeRosa, C h r i s ; H o l l e r , J i m S - ; J o h n s o n , Barry; Buynoski, G e o r g e ; Bashor,MarkS u b j e c t : F E M A Request f o r I n f o r m a t i o n o n A R F i r eDate: F r i d a y , May 09 , 1997 2 : 0 9 P M
FEMA HQ sends their thanks for your gracious a s s i s tance in p r o v i d i n g themwith i n f o r m a t i o n on th e 3 p e s t i c i d e f i r e c h e m i c a l s . V e r y we l l done! FEMA
H Qrequests a d d i t i o n a l i n f o r m a t i o n about th e p e r c en tage o f f i l l e r (inertm a t e r i a l s ) in each of the p r o d u c t s so that t h ey can e s t i m a t e the p e r c e n t a g e s
of hazardous substances in smoke re l eased f r o m the f a c i l i t y wi th theirc ompu t e r p r o g r a m s . If that i n f o i s a v a i l a b l e , p l e a s e p a s s on when you can.
FEMA POC i s Paul Bryant ( 2 0 2 ) 646-3607 , email p a u l . b r y a n t @ f e m a . g o v
T h a n k s again f or your o u t s t a n d i n g a s s i s tance t o FEMA.
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N i c k l e , R i c h a r d
F r o m : N i c k l e , R i c h a r dT o : Bryant, PaulC c : Barry, D a v i d ; H u g h a r t , J o eS u b j e c t : E P S C h e m i c a l F i r e , H e l e n a , A RDate: F r i d a y , M a y 0 9 , 1997 4:04PM

A c c o r d i n g t o t h e M S D S j u s t received here, t h e g u t h i o n ( m e t h y l a z i n p h o s ) mix tur e w a s
a 5 0 / 5 0 mix; the t h i o p h a n a t e was 30% inac t i v e i n g r e d i e n t s ; the me thomyl ( l a n n a t e )was 10% inact ive. H o w e v e r , po s t f i r e entry into the d e s t r o y e d warehouse i n d i c a t e sthat only th e gu th i on was s i g n i f i c a n t l y invo lved in th e f i r e . The r emaining
c h e m i c a l s in the warehouse were l a r g e l y u n d a m a g e d by the f i r e and in in ta c t
conta iner s .
H o p e th i s meets your needs.
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N i c k l e , R i c h a r d
F r o m : N i c k l e , R i c h a r dT o : H u g h a r t , J o eS u b j e c t : F W : W a r n i n g : c o u l d n o t send m e s s a g e f o r p a s t 4 hoursDate: F r i d a y , M a y 0 9 , 1997 4 : 3 2 P M

Y o u said F E M A g o t t h e i r s t u f f , r i g h t ?
F r o m : M a i l D e l i v e r y S u b s y s t e mT o : ran2S u b j e c t : W a r n i n g : cou ld no t send me s sag e f or p a s t 4 hoursD a t e : F r i d a y , M a y 0 9 , 1997 2 : 1 0 P M
« F i l e A t t a c h m e n t : T H I O P H A N . R T E » « F i l e A t t a c h m e n t : M E T H O M Y L . H S D » « F i l e
A t t a c h m e n t : M E T H A Z I . H S D »T h i s i s a M I M E - e n c a p s u l a t e d m e s s a g e
— O A H 0 4 2 3 3 . 8 6 3 2 0 1 4 1 5 / f e m a . g o v

**********************************************
* * T H I S I S A W A R N I N G M E S S A G E O N L Y * *
** YOU DO NOT N E E D TO R E S E N D Y O U R MESSAGE **

The original mes sage was received at F r i , 9 May 1997 09:37:10 -0400 (EOT)f r o m c d c 4 . c d c . g o v [ 1 5 8 . 1 1 1 . 3 . 2 6 ]
— — — — T h e f o l l o w i n g a d d r e s s e s h a d t r a n s i e n t n o n - f a t a l errors — — —P a u l _ B r y a n t @ i t s c . f e m a . g o v{ e x p a n d e d f r o m : < P a u l . B r y a n t @ F e m a . g o v > )
— — — — T r a n s c r i p t o f s e s s i on f o l l o w s -----P a u l _ B r y a n t @ i t s c . f e m a . g o v . . . D e f e r r e d : C o n n e c t i o n t imed ou t wi thi t s c . f e m a . g o v .

W a r n i n g : me s sage s t i l l u n d e l i v e r e d a f t e r 4 hoursW i l l keep t r y i n g unt i l me s sage i s 5 day s o ld
— O A H 0 4 2 3 3 . 8 6 3 2 0 1 4 1 5 / f e m a . g o vC o n t e n t - T y p e : m e s s a g e / d e l i v e r y - s t a t u s
R e p o r t i n g - M T A : d n s ; f e m a . g o v
A r r i v a l - D a t e : F r i , 9 M a y 1997 0 9 : 3 7 : 1 0 -0400 ( E O T )
F i n a l - R e c i p i e n t : R F C 8 2 2 ; < P a u l . B r y a n t @ F e m a . g o v >X - A c t u a l - R e c i p i e n t : R F C 8 2 2 ; P a u l _ B r y a n t @ i t s c . f e m a . g o vA c t i o n : d e l a y e d
S t a t u s : 4.4.1R e m o t e - M T A : D N S ; i t s c . f e m a . g o v
L a s t - A t t e m p t - D a t e : F r i , 9 M a y 1997 14:10:15 -0400 ( E O T )
W i l l - R e t r y - U n t i l : W e d , 1 4 M a y 1997 09:37:10 -0400 ( E D T )
— O A H 0 4 2 3 3 . 8 6 3 2 0 1 4 1 5 / f e m a . g o vC o n t e n t - T y p e : m e s s a g e / r f c 8 2 2
Return-Path: < r a n 2 @ A T S D H S 2 . E M . C D C . G O V >
Received: f r o m c d c 4 . c d c . g o v ( c d c 4 . c d c . g o v [ 1 5 8 . 1 1 1 . 3 . 2 6 ] )

b y f e m a . g o v ( 8 . 8 . 5 / 8 . 8 . 5 ) with E S M T P i d J A A 0 1 7 2 6
f o r < P a u l . B r y a n t @ F e m a . g o v > ; F r i , 9 M a y 1997 09:37:10 -0400 ( E D T )Rece ived: f r o m S m t p O u t . e m . c d c . g o v ( s m t p o u t . e m . c d c . g o v [ 1 5 8 . 1 1 1 . 3 . 1 6 ] )b y c d c 4 . c d c . g o v ( 3 . 8 . 5 / 8 . 8 . 5 ) wi th S M T P i d J A A 0 3 2 7 7f o r < P a u l . B r y a n t @ F e m a . g o v > ; F r i , 9 M a y 1997 09:39:00 -0400 ( E D T )
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N i c k l e , R i c h a r d
F r o m : N i c k l e , RichardTo: Z a b r o c k i , R o n a l d D.C c : W r i g h t , S c o t t V ; Barry, DavidS u b j e c t : E P S C h e m i c a l F i r e , H e l e n a , A RDate: F r i d a y , May 09, 1997 6 : 1 8 P M

« F i l e A t t a c h m e n t : B P S - C K E M ' . S R 1 »
I f i n a l l y got your SITREP r e w r i t t e n in our s t a n d a r d f o r m a t . P l e a s e review i t tomake sure it makes sense and r e f l e c t s t h i n g s up to the po in t where you and I t a l k e d
t o d a y (about 1040 your time on scene, 5 / 9 / 9 7 ) . M a k e any e d i t s and send it back tous in A t l a n t a as soon as p o s s i b l e as I have had a c o u p l e of requests for one f r o mo u t s i d e the s e c t i on . I s t o p p e d there because , at that p o i n t , the f o c u s seemed tos h i f t t o y ' a l l .
You could do SITREP 2 by c h a n g i n g the "as of" d a t e in the header and then a d j u s t i n gthe s u b j e c t l ine by r e p l a c i n g "one" w i t h "two" - or, as is l i k e l y "two and f i n a l "
s o ' s f o l k s w i l l know n o t t o e xp e c t a n y more S I T R E P s .
The S i t u a t i o n p a r a g r a p h should r e f l e c t how t h i n g s s tand and b r i e f l y how th ey go tthat way as you write the SITREP. The c on ta c t s made s e c t i on s h o u l d i n c l u d es i g n i f i c a n t f o l k s y o u t a l k t o that d a y that m a t e r i a l l y a f f e c t e d t h e s i t u a t i o n . T h eact ion taken s ec t ion should l i s t whatever you did that day that was s i g n i f i c a n t and
— real b r i e f l y - the j u s t i f i c a t i o n for your ac t i on s . T h e r e are s u p p o s e d to be A R O A sthat give the d e t a i l s . The p l a n s s e c t i on s h o u l d l i s t what you intend to do , whatissues may come up, and what you want us in A t l a n t a to do for you the next day. Thes t a tu s s e c t i on j u s t l e t s u s know whether you th ink i t ' s over or p e r h a p s when youth ink i t w i l l b e over, I f a n y S I T R E P covering j u s t o n e s i n g l e d a y a f t e r t h e f i r s to n e i s l o n g e r than 2 p a g e s , y o u ' r e p r o b a b l y p u t t i n g t o o much s t u f f i n t h e S I T R 2 ? .The SITREP i s s u p p o s e d t o answer the que s t i on s o f a l l t h o s e f o l k s who might b ein t e r e s t ed in what w e ' r e d o i n g , but whom we d o n ' t want to br i e f 5 or 10 times everyday.
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Name: EPS Chemical
ERS LOG #: 97-3044

ATSDR Record o f A c t i v i t y R O U T I N G :
J. H o l l e r D. Barry

H.Hansen H.Pohl
J. Wheeler ERS FILES

TIED #: RAN2 Date: 0 5 / 1 0 / 9 7 Time: 1140 • am X pm _
S i t e Name: EPS Chemical F i r e C i t y : Helena____ Cnty: P h i l l i p s S t a t e : AR
C E R C L I S #: ______ Cost Recovery #: A336 . Region: 06
S i t e S t a t u s (1) _ NPL X N o n - N P L

(2) X Emergency Response
RCRA
Remedial

_ N o n - S i t e s p e c i f i c
Other:

Federal

Activit ie s
X Incoming Call
X Outgoing Call
_ Conference Call

Incoming Mail

Public Meet ing"
Other Meet ing
Data Review
Other

X H e a l t h Consult"
_ H e a l t h Referral
_ Wri t t en Response

X S i t e Vi s i t "
X Info Provided
_ Training

Requestor and A f f i l i a t i o n : ( 2 4 ) J. Milazzo . Controller_________
Phone: 800-424-9300_______ Addre s s: C H E M T R E C . CMA
City: Washington_______ S t a t e : DC Zip Code: _____

(24) J. Ste t s on . EPS Chemical
(31) S. W r i g h t . ATSDR ERC
I-EPA 2 - U S C G
6 - C O U N T Y H L T H
I I - P O I S O N C T R
16-DOE

2 1 - I N T L
26-ARMY
3 1 - A T S D R

_ H e a l t h Assessment
_ Peti t ion Assessment
X Emergency Response
X H e a l t h Consul tat ion
Narrative Summarv:

3-OTHER FED7-crrY HLTH
12-PRTV CUT.
17-NOAA
2 2 - C I T Z GROUP
27-NAVY

_ Heal th S t u d i e s
. H e a l t h Surve l lnc
_ Disease Regstry
_ Exposr Regstry

Contacts and A f f i l i a t i o n

4-STATE ENV
8 - H O S P I T A L
13-OTHER
1 8 - O T H R S T A T E
23-ELECT. OFF
28-AIR FORCE

(3D R. Zabrocki. A T S D R / E R C
(3DG. Pet t igrew. ATSDR VI
5 - S T A T E H L T
9-LAW ENFORCE
1 4 - U N K N O W N
1 9 - O T H R C O U N T Y
24-PRTV. CO
29-DEF LOG AGCY

10-FIRE DEPT
15-DOD
20-OTHR C I T Y
25-NEWS MEDIA
30-NRC

Program Areas
. Tox I n f o - p r o f i l e X Worker Hlth
_ Tox I n f o - N o n p r o f i l _ Admin
_ S u b s t - S p e c Resch _ Other
_ H e a l t h Education

At 1140, R. Zabrocki, ATSDR Emergency Response Coordinator on-scene, called with an update on
the situation at the scene. The ATSDR response was at the hospital working on issues relative to
opening that fa c i l i ty .
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Name: BPS Chemical
ERS LOG #: 97-3044
ERG Zabrocki indicated that the f o l k s on-scene had dealt with the baseball f i e l d . T h e y indicated that
there was most likely not a problem at the f i e l d 2 miles west of the p l a n t , but running the sprinklers
on the f i e l d would be prudent .
There were no concerns about the protect ive equipment of the f i r e f i g h t e r s because they wore chemical
protective equipment as well. The f i r e f i g h t e r , who developed symptoms of overexposure, had not worn
an SCBA and had poor hand-to-mouth discipb'ne.
The team was not aware of any concerns f rom citizens so far and the health care providers have not
expressed any. The team has met with the hospital admini s tra tor s and all known private health
p r o f e s s i o n a l s in the vicinity.
The cause of the f i r e , another concern, was currently unknown but being inves t igated by both OSHA
and f ire o f f i c i a l s . Thi s investigation was hampered by concern over the structural remains of the p lan t .
At the ho sp i ta l , a f t er the initial s t e p s , indoor air sample s were analyzed by the Pine Bluff Arsenal
response team with a portable GC calibrated to azinophos-methyl ( g u t h i o n ) . None was de tec t ed. The
ventilation of the bu i ld ing was most e f f e c t i v e . The s t a f f is now doing a comple t e linen change
throughout the f a c i l i t y and scrubbing down all surfaces.
Bayer Chemical has been replaced on scene by representatives f r o m DuPont. The DuPont team is
expressing concern about syngerism of the compounds and adequacy of worker protec t ive c lothing.
When EPA asked for their data on the syngerism, DuPont said there was none. The EPA OSC would
like A T S D R ' s evaluation.
At 1220, J. Milazzo of C H E M T R E C , the response center for the Chemical M a n u f a c t u r e r ' s Assoc ia t i on ,
called; a representative of BPS chemical called them about decontaminating homes and BPS would like
to talk to ATSDR. When they tried to patch us t oge ther , communications was lost.
At 1335, C H E M T R E C with J. Ste t s on of BPS called back re: the decon of the homes. I suggested that
he contact our response team and the local health depar tment , who were working on that problem at
the hospital right now. BPS o f f e r e d to share expenses on reproduction and di s tr ibut ion of the material.
I indicated that he needed to contact the State and Local H e a l t h on the cost issues.
At 2100, ERC Wright called f r om his motel with an update. A f i r e had r e f la sh ed in one comer of the
building. There was some Maneb stored in that area that may have reacted with the f i r e f i g h t i n g water.
No further response operations tonight. Safety concerns was a big topic of di scuss ion in the incident
command brie f ing that evening with EPA describing 5 Level A entries and OSHA discus s ing structural
integrity concerns of the bu i ld ing. The syngerism issue did not come up again and there were no new
public health concerns raised The S t a t e H e a l t h representatives returned to their o f f i c e s a f t e r evening
meeting.
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Name: EPS Chemical
ERS LOG 8: 97-3044 .
A c t i o n R e q u i r e d / R e c o m m e n d a t i o n s / I n f o P r o v i d e d :
I passed on the concerns expressed by D. Barry, our section chief (see AROA for 5 / 9 / 9 7 ) , and asked
the response team to call him at home. The team indicated they were having prob l ems with g e t t i n g into
the ATSDR LAN, their cell phones, and their pagers , so communications will be hit or miss during the
incident. I also mentioned the issues about the ball f i e l d in case they had not been contacted. When
they described their actions, I concurred with them. When they described their new issue, I indicated
I would check and call back later. After the initial contact with C H E M T R E C , I began contacting the
team and looking at interactions between the c ompound s known to be present.
At 1325, I contacted R. Zabrocki on site. I indicated that I was s t i l l looking at the interactions, but
C H E M T R E C had called about home decon. Ron indicated that the ATSDR team and Local H e a l t h
were working on that issue at that moment. Discussed ammonia versus laundry de t ergent . At 1335,
C H E M T R E C called back with EPS on the l ine; I referred them to the response team at the ho sp i ta l .
At 1345, I called H. Hansen and described the syngerism claims. I asked about chemical reactions.
He indicated that, if some of the materials were heated but not burning, then hydrogen chloride a n d / o r
hydrogen f l u o r i d e may be produced and then react out. However, there should not be any other
interactions between the three compounds of concern. There may be pyro ly t i c conversions to other
product s; some less toxic and others more toxic. The responders need to look for change in states (e.g.,
f r om a solid to a l iquid). In order for p y r o l y s i s to occur, then the container would have to be able to
stand intense heat. The three compounds should not f orm shock-sensitive or more reactive compounds ,
but more stable compounds. Hugh's b igge s t concerns was uncombusted pe s t i c id e s g e t t i n g into the
drinking water.
At 1410, H.Pohl answered my page and I described the syngerism issue. She indicated that toxic
e f f e c t s of the three compounds should be addi t ive unless there is data to sugges t otherwise. Because
all three of the compounds (organopho spha t e s and carbamates) have similar e f f e c t s , the cumulative
e f f e c t may be a l i t t l e more than addi t ive , but not syngeristic. Discussed concerns about preventative
ant ido t e s being given to responders as the media is continuing to report; no indication that any non-symptomat i c person was atropinated.
At 1420, J. Wheeler called back and I described the concern. He concurred that the e f f e c t s should be
addi t iv e par t ia l ly because none of the three c ompounds involved have d i f f e r e n t metabolic actions.
Pyrethroids may cause a syngeristic e f f e c t with the organophosphate s along with the pyrethroid common
co-agent, piperonyl butoxide; however none of those compounds are known to be involved at this point.
Chronic exposures to the combination may have an increased e f f e c t on the P450 enzyme, but not acute
exposures; besides, the significance of that e f f e c t is unclear. I indicated that means DuPuont apparen t ly
apparen t ly has no indication that there is a prob l em and we have no data to prove that there isn't.
At 1445, I called the on-site response team back. I indicated that BPS may be call ing them to o f f e r
assistance in the d eve lopment , d i s t r i bu t i on , and costs of the f l y e r s for the returning homeowners. I
passed on the assessment of the C o n s u l t Team on the issues raised by DuPont . S i n c e pyre thro id s are
such a common consumer pe s t i c id e , then there may be a source for these compounds in the homes of
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Name: EPS Chemical
ERS LOG #: 97-3044
those evacuated. B r i e f l y , I mentioned the p o s s i b i l i t y of p y r o l y s i s , but the on-site team indicated that
all the containers are plas t i c or synthetic fibers. These kinds of containers would not wi ths tand the heat
of pyrolysi s . We also discussed PPE a p p r o p r i a t e for the entry teams p o t e n t i a l l y exposed to
organophosphates outside of their damaged containers. ACGIH indicated viton-on-neoprene or butyl-on-
neoprene as the preferred suites and R. Zabrocki had indicated that TOMES recommended neoprene.

Signature: Richard A. Nickl e^vl /^/ ^7. /#^Date: 0 5 / 2 7 / 9 7
Enclosures: Yes () No (X); MIS entered: Yes (X) No ( )
cc: ATSDR Region

S t a t e HA Coop. Coord.
D H A C / P E R I S
A T S D R / O F P
C D C / E R C G
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*
Name: BPS Chemical
ERS LOG #: 97-3044

ATSDR Record of A c t i v i t y

U I D # : Date: 0 5 / 1 1 / 9 7 Time: 1030

R O U T I N G :
J. H o l l e r D. Barry

H . H a n s e n H . P o h l
J. Wheeler ERS FILES

am X pm_
S i t e Name: BPS Chemical F i r e Ci ty: Helena____ Cnty: P h i l l i p s S t a t e : AR
CERCLIS #: _______ Cost Recovery #: A336 Region: 06
S i t e S t a t u s ( 1 ) _ N P L X N o n - N P L(2) X Emergency Response

_ RCRA _ N o n - S i t e s p e c i f i c _ Federal
_ Remedial _ Other:

Activi t i e s
X Incoming Call
X Outgoing Call
_ Conference Call
_ Incoming Mail

Public Meeting"
Other M e e t i n g

. Data Review
Other

X H e a l t h Consult"
_ H e a l t h Referral
_ Wri t t en Response

X S i t e Vi s i t '
X Info Provided
_ Training

Requestor and A f f i l i a t i o n : (05) L. Leslie. ArDPH
Phone: 501-661-2597
City: L i t t l e Rock

Addre s s :
S t a t e : AR Zip Code:

Contac t s and A f f i l i a t i o n
(3D R. Zabrocki. ATSDR ERG
( 3 n S . Wrieht . A T S D R E R G ( 1

( 1
I-EPA 2 - U S C G
6 - C O U N T Y H L T H
I I - P O I S O N C T R
16-DOE

2 1 - I N T L
26-ARMY
3 1 - A T S D R

3-OTHER FED
7 - C I T Y H L T H12-pRiv crrz
17-NOAA
22-C1TZ GROUP
2 7 - N A V Y

4 - S T A T E E N V
8 - H O S P I T A L
13-OTHER
1 8 - O T H R S T A T E
2 3 - E L E C T . OFF
2 8 - A T R FORCE

5 - S T A T E H L T
9-LAW E N F O R C E
1 4 - U N K N O W N
1 9 - O T H R C O U N T Y
24-PRIV. CO
29-DEF LOG A G C Y

lO-FTRE DEPT
15-DOD
20-OTHR C I T Y
25-NEWS MEDIA
30-NRC

_ Heal th Assessment
_ Peti t ion Assessment
X Emergency Response
X H e a l t h Consul tat ion

Narrative Summary:

_ H e a l t h S t u d i e s
_ H e a l t h Surve l ln c
_ Disease Regstry
_ Exposr Regstry

Program Areas
. Tox I n f o - p r o f i l e X Worker Hlth
_ Tox I n f b - N o n p r o f i l _ Admin
_ S u b s t - S p e c Resch _ Other

H e a l t h Educa t i on

At 1030, ATSDR ERC R. Zabrocki, on-scene in Helena, called. He indicated the f i r e f i g h t i n g runof fwater that is contained on the site has a pH of 1-2. T h i s morning, a brief f i r e and reaction forced the
relocation of the Command Post. Trie odor was mostly described as phosphorous with some
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Name: BPS Chemical
ERS LOG #: 97-3044 :

descr ipt ions saying it was cyanide.
At 1335,1 answered a page f r o m J. Wheeler. He indicated that he had been called by Louis Leslie with
AR H e a l t h ; Mr. Leslie tried to get through on the 24 hour number but was unable to do so. Mr. Lesl i e
indicated that the hospi tal was washing down the wal l s and the ha l l s . He was concerned about
contamination of d i spo sab l e sterile instruments in paper packaging. J o h n sugges t ed I speak with a
medical o f f i c e r f i r s t .
At 1350,1 spoke with Mr. Leslie. He indicated that the ins trument s were d i s p o s a b l e but sterile. The
packaging is p la s t i c on one side and paper on all the other sides. He believes the hospi ta l has limited
sterilization equipment.
At 1540, S. Wright and R. Zabrocki indicated that they had had some d i f f i c u l t y g e t t i n g information on
the compounds. T h e y stated that the CP had been evacuated that morning due to cyanide hits. Ther u n o f f water seems to have a p r e t t y consi s tent pH of 2. The p e s t i c i d e tradenames Premise contains
pyrethroids.
Action R e q u i r e d / R e c o m m e n d a t i o n s / I n f o Provided:
Based on the presence of a f our th pe s t i c ide and a f i r e reported on 5 / 1 0 , I asked the on-site response to
fax the complete inventory of the destroyed warehouse to the o f f i c e . I would assemble a consultation
team there where the data could be spread out on the board and do a hazard analysis looking for
reactants and syngeristic compounds. At 1040, I contacted H. Hansen and asked that he meet me at
the o f f i c e a f t er giving me some time to get the data together. At 1050, I briefed D. Barry. At 1130,
I arrived in the o f f i c e and began accessing and downloading data on reactions, interactions, and
chemical structures for the 14 compounds i d e n t i f i e d in the warehouse inventory. At 1240, H. Hansenarrived and we began looking at the data.
At 1345,1 called H. Pohl and asked about the s terile equipment. She indicated the instruments should
be sterilized and re-packaged; bandages and gauss should be d i spo s ed of. At 1350, I called Mr. Leslieat home.
A f t e r ge t t ing a better idea of the packaging, I indicated that the prudent action would be to di spose of
all the instruments in that packaging and re-stock. However, the probab i l i ty of a s igni f i cant impact of
the smoke plume impac t ing an interior room is l ike ly minimal. One option would be to sacrifice the
one package most likely to be impacted (e .g . , either d i r e c t l y underneath the air vent or direc t ly across
from the vent) and des truct ively test the wrapping of the package for pest ic ides and acid gases. The
manufacturer of the product should also be consu l t ed . At 1355, I called H. Pohl back and brie fed heron my conversation.
At 1415,1 began at t empt s to contact the on-site response and summarizing the analysis in a table with
comments (attached). At 1540,1 was able to get through. Once they f in i shed their update , I indicated
that I also found out the Premise is a pyrethroid and one of the th ings I was going to tell them about.
Cyanides could be coming from the Sevin or po s s i b ly the carbofuran formula t i on s of CR Blend. The
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Name: BPS Chemical
ERS LOG #: 97-3044

initiator of most reactions would likely be the Maneb, Penncozeb, or the S i g n a t u r e , as suming the MSDS
I f o u n d is the right S i g n a t u r e . If those three c ompounds can be s a f e l y removed f rom the p i l e , that
might lead to a cessation of the reactions. No i n f o r m a t i o n on Powicil or Ter in i l was f o u n d . CR Blend
is a name for 39 compounds in the CCInfo MSDS database; only 3 are pes t i c ides . Some of the others
i n c l u d e chromates and d i chromate s , so a d d i t i o n a l i d e n t i f i c a t i o n is necessary. A f t e r obtaining
concurrence f r o m H. Hansen , I faxed the reaction summary table to the on-site team and updated D.
Barry.

Signature: Richard A. N i c k l e rwWsiJJlAflWL'e Date: 0 5 / 2 8 / 9 7
Enclosures: Yes (X) No (); MIS entered: Yes (X) No ( )
cc: ATSDR Region

S t a t e HA Coop. Coord.
D H A C / P E R I S
A T S D R / O F P
C D C / E R C G
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E S T I M A T E D M A T E R I A L T Y P E A N D Q U A N T I T I E S S T O K E D A T B P S F A C I L I T Y
Azinphos-rncthyl ' 30,000 Ibs ....T o p s i n ' 30,000 Ibs
A l i c t t e 50,000 Ibs
Lannatc ' - 60,000 Ibs
Premise . Unknown
Procure . 20,000 Ibs
Sevin 5,000 Ibs
Signature 3,000 Ibs
Maneb . •' 1,000 Ibs
Peoncozeb Unknown
CR blend .. 200 Ibs -
Powicil - 2,000 IbsTerini l 200 Ibs
Lorsban . 1,000 Ibs

The listed quantities are estimated from interviews with BPS personnel.

.NNI N a 3 i S 3 M J L S 5 g WOad i-.. . W V 7 7 : 3



so

BEST W E S T E R N I N N
1053 Hwy. 49 WestWest Helena, AR 72390
F A X C O V E R S H E E T
DATE: 05" / h _ / 1 9

TO:
PHONE: (
FAX: (

i )
)

FROM: Best Western Inn
P H O N E : 501-572-2592

' F A X : 501-572-7561

REMARK: N u m b e r of page s i n c l u d i n g cover sheet
Message

3



B P S C I T E M I C A L S R E A C T I V I E S

I n v e n t o r y N a m e

A z i n p h o s - m e l h y l

T o p s in
A l i e l l e
Lannale
Premise

Procure
S e v i n

S i g n a t u r e

Maneh

Penncozeb

CR Blend

I U W U r f U

T e r i n i l
Lorsbnn

A l s o C a l l e d / A c t i v e
I n g r e d i e n t

G u l h i o n

T h i o p l i a n a t e

M e l l i o m y !
15 s e p a r a t e

f o r m u l a t i o n s w i t h
I l i a l name

T r i f l u m i r o l e
C a r b a r y l

S o d i u m
H y p o c h l o r i t e

Mnncozeb

39 C o m p o u n d s w i t h
CR in name; 3
P e s t i c i d e s are

C a r b o f u r a n - b a s e d
(2) or W a r f a r i n -

based ( 1 )

C h l o q j y r i f o s

V o l .
(Lbs .)

30K

30K
50K
60K

Unk.

20K
5K

3K

I K

Unk.

200

ov
OAA

I K

M o l e c u l a r
F o r m u l a

C I O H 1 2 N 3 0 3 P S 2

C , 4 H , , N 4 0 4 S 2

C « H , , 0 9 P 3 - Al
C j H . o N ^ S

Mix of OP,
C a r b a m a t e s , &

P y r t h r i n s
C , j H l 5 C I F 3 N 3 0

C 1 2 H , , N 0 2

N a C I O

C 4 H ( M n N 2 S 4

C 4 H 6 M n N 2 S 4mixed wi th
C 4 H 6 N 2 S 4 Z n
Carbomran:
C 1 2 H I 5 N 0 3or

W a r f a r i n :
C I 9 H I 6 ° 4

..........NO--—

..........NO— -— -
C j M n C l j N O j P S

Reacts wi th

P y r e l l i r o i d s ( t o x . synger i sm)
& oxidizer s

N o Data
A l k a l i n e F e r t i l i z e r s

Bases

A l k a l i n e P e s t i c i d e s &
Oxid iz er s

S t r o n g O x i d i z e r t h a t reacts
v i o l e n t l y w i t h n i t r a t e s and

hydrocarbons
S p o n t a n e o u s l y C o m b u s t i b l e ;
W a t e r react ive; d e compo s e s

v i o l e n t l y at 100 C.
H e a t & mo i s tur e; o therwi s e

s i m i l a r t o Maneb

S i m i l a r r e a c t i v i l i e s : o x i d i z e r s
&. a l k a l i n e s

r»ATA- — — -
................DATA— ----- —
A c i d s , C a u s t i c s , & A m i n e s

C o m m e n t s

Product burned 5 / 8 .

May produce cyanide s

May be i n i t i a t i n g current react ions

May be i n i t i a t i n g current reactions;
p o s s i b l e cause of e x p l o s i o n ; may have

burned on 5/10
May be i n i t i a t i n g current reac t ions .

C a r b o f u r a n may produce cyanide

I N T E R I M A N A L Y S I S



P r o d u c t s o f reaction a n d / o r thermal d e c o m p o s i t i o n i n c l u d e o x i d e s o f p h o s p h o r o u s , n i t r o g e n , carbon, a n d s u l f u r , i n o r g a n i c c h l o r i n e c ompound s*
(e.g., Cl , HC1, HC1O, etc.), ammonia and amines p o s s i b l y ; cyanide s and hydrogen cyanide p r i m a r i l y f r om S e v i n and, i f pr e s en t , the Carbo furan
( F u r a d a n ) f o r m u l a t i o n s of CR blend. The i n i t i a t o r s of most reactions would be the Maneb a n d / o r Penncozeb or the S i g n a t u r e , as they are reactive
with almost all the other compounds . If these three c o m p o u n d s can be removed f r o m the p i l e , i t i s our b e l i e f tha t most reactions w i l l cease. The
violent d e c o m p o s i t i o n of Maneb (and p o s s i b l y Penncozeb) at 100 degrees C may have c o n t r i b u t e d to the e x p l o s i o n . The r e m a i n i n g c o m p o u n d s
could f o r m a s i g n i f i c a n t amount o f n i t r a t e / n i t r i t e in s o l u t i o n , r e s u l t i n g in the low pH of the f i r e f i g h t i n g r u n o f f .
A d d i t i o n a l i n f o r m a t i o n s hou ld be ob ta ined on the Powic i l and T e r i n i l c o m p o u n d s , no d a t a was a v a i l a b l e on these c o m p o u n d s . Ther e are 39
c o m p o u n d s in the CC Info d a t a base w i t h CR as a component of the name, but o n l y 3 seem to be regi s t ered p e s i t i c i d e s . F u r t h e r c l a r i f i c a t i o n on
the f o r m u l a t i o n of the CR b l end would be a d v i s a b l e as some of the o ther 36 c o m p o u n d s are chromate and d i c h r o m a t e c o m p o u n d s , u s u a l l y
s i g n i f i c a n t o x i d i z e r s . T h e r e are 15 p e s t i c i d e s w i t h Premis e in t h e i r name. T h e y are various m i x t u r e s o f carbamat e s , o r g a n o p h o s p h a t e s , and
p y r e t h r o i d (bo th s y n t h e t i c and n a t u r a l ) p e s t i c i d e s ; o v e r a l l , t h e y would be e xp e c t ed to c o n f o r m to the o th er carbamate s and O.P.s a l r e a d y known to
be pre s ent . H o w e v e r , there may be s u b t l e but s i g n i f i c a n t d i f f e r e n c e s in t h e i r m o l e c u l a r s t r u c t u r e , which would a f f e c t whether we are d e a l i n g
with- for i n s t a n c e - n i t r a t e s , c y a n i d e s , or amines.



Name: BPS Chemical
ERS LOG I: 97-3044

ATS.DR Record of A c t i v i t y R O U T I N G :
J. H o l l e r D. Barry

H . H a n s e n H.Pohl
J. Wheeler ERS PILES

UID #: RAN2 ' Date: 0 5 / 1 2 / 9 7 • Time: 1335 am _ pm X
S i t e Name: BPS Chemical F i r e Ci ty: H e l e n a Cnty: P h i l l i p s S t a t e : AR
C E R C L I S #: ______ Cost Recovery #: A336 Region: 06
S i t e S t a t u s (1) _ NPL X N o n - N P L

(2) X Emergency Response
RCRA _ N o n - S i t e sp e c i f i c
Remedial Other: Federal

X Incoming Call
X Outgoing Call
_ Conference Call
_ Incoming Mail

Activ i t i e s
_ Public Meet ing" X H e a l t h Consult"
_ Other M e e t i n g _ H e a l t h Referral
_ Data Review _ W r i t t e n Response

Other

X S i t e Visit"
X Info Provided
_ T r a i n i n g

Requestor and A f f i l i a t i o n : ( 3 1 ) R. Zabrocki. ATSDR ERG
Phone: ___________ A d d r e s s : ___
City: H e l e n a S t a t e : AR Zip Code:

(1(1
Contacts and A f f i l i a t i o n

( I —(1
I-EPA 2-USCG
6 - C O U N T Y H L T H
I I - P O I S O N C T R16-DOE
2 1 - I N T L
26-ARMY
3 1 - A T S D R

3-OTHER FED
7 - C I T Y H L T H
12-PRTV C I T Z
17-NOAA
2 2 - C I T Z GROUP
27-NAVY

4 - S T A T E E N V
8 - H O S P I T A L
13-OTHER
1 8 - O T H R S T A T E
23-ELECT. OFF
28-AIR FORCE

5 - S T A T E H L T
9-LAW E N F O R C E
1 4 - U N K N O W N
19-OTHR C O U N T Y
24-PRIV. CO
29-DEF LOG AGCY

10-FIRE DEFT
15-DOD
20-OTHR C I T Y
25-NEWS MEDIA
30-NRC

_ H e a l t h Assessment
_ Peti t ion Assessment
X Emergency Response
2£ H e a l t h Consul ta t ion

Narrative Summary:

_ H e a l t h S t u d i e s
_ H e a l t h S u r v e l l n c
_ Disease Regstry
_ Exposr Regstry

Program Areas
_ Tox I n f o - p r o f i l e X Worker Hlth
_ Tox I n f o - N o n p r o f i l _ Admin
_ S u b s t - S p e c Resch _ Other

H e a l t h Education

At 1330, ATSDR ERC R. Zabrocki, on-scene in H e l e n a , called with an update. The Command Post
had moved forward to it's original position. The f ir e was still smoldering in some sections of the
destroyed 27,000 ft2 warehouse. The hospital s t a f f continued to clean the fa c i l i ty . ERC Zabrocki and

P A G E l



Name: BPS Chemical
ERS LOG #: 97-3044 .
the s t a f f both found debris ( in su la t i on and the like) f r o m the initial e xp l o s i on on the hospi ta l grounds.
He asked if we had received the f l o o r p l a n .
On 5/13, ERS Chief D. Barry mentioned to me that he had heard f rom DHEP that a mental health unit
was dispatched f r om Memphis to the scene. He asked if I knew anyth ing about it. At 1600, ERS met
b r i e f l y with DHEP s t a f f to di scus s this incident.
Action R e q u i r e d / R e c o m m e n d a t i o n s / I n f o Prov id ed:
I indicated that I hadn't received a f l o o r p l a n of the warehouse. I was surprised that granular pest icides
had the explosive energy to send even l i g h t w e i g h t debris 2.5 miles away, even if it was downwind at
the time.
On 5/13, I indicated that I had no knowledge of a f ederal mental health team being involved. Ispeculated that, since Memphis is the home of the Central U.S. Earthquake Consortium (CUSEC), there
might be crisis counseling team of some time f r o m SAMHSA stationed there. Who would call them
in or why and what they're doing is unknown. When we spoke with DHEP in the af ternoon, it was
still unclear.

Signature: Richard A. N i c k l e t/;sftmL ^ e /^^^Date: 0 5 / 2 9 / 9 7
Enclosures: Y e s ( ) N o ( X ) ; M I S entered: Y e s ( ) N o ( X )
cc: ATSDR RegionS t a t e HA Coop. Coord.

D H A C / P E R I S
A T S D R 7 O F P
CDC7ERCG
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